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(OFFICIAL NOTICE. ] 
May Meeting, Society of Gas Lighting. 





OFFICE OF THE SECRETARY, May 1, 1897. 
The May meeting of the Society of Gas Lighting will be held 
in the Arena, No. 39 West 3ist street, New York city, at 3 p.m., of 
the 18th inst. Frep. 8. Benson, Secretary. 








{OFFICIAL NOTICE.] 
Twentieth Annual Meeting, Western Gas Association. 
— 
WESTERN Gas ASSOCIATION, 


OFFICE OF THE SECRETARY, 
New ALBany, Inp., April 13th, 1897. 


The 20th annual meeting of the Western Gas Association will be 
held at Cincinnati, O., May 19th, 20th and 21st, 1897, and will be called 
to order by the President, Mr. W. H. Odiorne, at 10 a.m., etesen 
May 19th. 

The meeting of the Board of Directors will be held at 10 a.m., Tues- 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y¥., 
AS SECOND-CLASS MATTER. 








Geo. H. Harper, Peter Young, Wm. Steinwedell, O. O. Thwing, I. C. 
Copley, C. W. Blodget, H. W. Douglas, James Forbes. 

The Grand Hotel has been selected as the headquarters for the mem- 
bers, and the sessions of the Assoeiation will be held in a suitable room 
contained therein. A rate of $3 per day, American plan, has been ob- 
tained ; rooms with bath, extra. Thuse who desire cheaper rates can 
obtain them at the Palace Hotel, located on Vine and Sixth streets ; 
rates, $2 to $2.50 per day ; or at the Hotel Emery, European plan only, 
rooms, $1, $1.25 and $2 per day. It is advisable that all write and re- 
serve their rooms.in advance of the meeting. 

The Executive Committee have arranged for the presentation of the 
following papers : 

‘* Revivification of Oxide of Iron in Purifiers,” by Mr. I. C. Baxter, 
Detroit, Mich. 

“The Failure of the Commercial Attempts to Supply Fuel Gas in the 
United States,” by Mr. F. H. Shelton, Chicago, I Tits. 

** Selling Gas,” by Mr. L. C. Copley, Aurora, Ills. 

** Leakage,” by Mr. E. H. Jenkins, Covington, Ky. 

‘*An Oil-Tar Separator and Its Results,” by Mr. John R. Lynn, 
Detroit, Mich. 

‘The Welsbach Incandescent Gas Light for Utility and Economy in 


Street Li ighting,” by Mr. H. Wilkiemeyer, Evansville, Ind. 
ME = partment,” edited by Mr. "Geo. Treadway Thompson, 
ew Yor 


Mr. F. Egner, who is now in Europe investigating inclined retorts, or 
**slopers,” will send a communication giving the results of his investi- 
gations. 

The Central Passenger Association, Trunk Line, Southern Passenger 
Association, and the Chicago and Alton, from all points in Illinois, 
have granted rates of 14 fare for the round trip, conditional on 100 cer- 
tificates being presented to the Secretary for indorsement. The territo- 
ry embraced by the above Associations includes all States east of the 
Mississippi river, except New England, and Wisconsin. 

All persons attending the meeting will purchase a first-class ticket at 
starting point, paying full fare for same, obtaining from agent a certif- 
icate stating that the person whose signature appears on same has pur- 
chased at full tariff fare one first-class ticket to Cincinnati, which certif- 
icate, after it has been signed by the Secretary of the Association and a 
representative of the above Passenger Associations, will entitle the pur- 
chaser thereof to a one-third rate returning home. : 

All persons obtaining reduced rates must apply to agent at least 30 
minutes before departure of train. All station agents do not have a 
supply.of certificates, but they may be obtained by request, if notifica- 
tion is made in time. Persons outside the territoryembraced by Passen- 
ger Associations mentioned above should purchase @ ticket to nearest 
point within said Association, and from there purchase a ticket to Cin- 
cinnati, obtaining a certificate which will entitle them to aone-third fare 
returning to place from which certificate was obtained. 

All queries sent to the Secretary for the Question Box will be as- 
signed to members for answers. 

A cordial invitation is‘extended to members of other Associations to 
meet with us, and to participate in the discussions of papers presented. 

The Secretary will be pleased teanswer any communications pertain- 
ing to the meeting, and will mail blank applications to any who ouike 





day, May 18th. The following are Directors : Messrs. A. W. Littleton, 





to members of the Association 
~ Tame W. DunsBar, Secretary. 
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BRIEFLY TOLD. 





CHANGE OF OFFICE ADDRESS OF THE SECRETARY OF THE AMERICAN 
Gas Lieut AssocraTion.—Mr. Alfred E. Forstall, Secretary of the 
American Gas Light Association, informs us that all communications 
meant for him, either on account of the business of the Association, or 
for-his. personal account, should be thus addressed: ‘‘A. E. Forstall, 
care of the Montclair Gas and Water Company, Montclair, N. J.” 





THE PHILADELPHIA Gas WorKS, FROM A LEGISLATIVE POINT OF 
View.—The special committee appointed by the Pennsylvania Senate 
to investigate the municipal affairs of Philadelphia, which committee 
has been carrying out that task in a desultory sort of way for perhaps 
two years, has handed in its report. In other issues of the JOURNAL 
have been given some statement of the testimony had before the com- 
mittee in its probings into the operation of the Philadelphia municipal 
gas works, and the findings of the report in that instance are, to say the 
least, quite in unison with the testimony of the experts who, during the 
investigation, testified that the gas supply of the city was being woe- 
fully maladministered. We have not yet received a complete copy of 
the report, but the excerpts furnished the daily press are ample to show 
vhat the eommittee found much in the system to condemn. For in- 
stance, the report declares: ‘‘ The manufacture and sale of illuminat- 
ing gas is ciearly not in and of itself a governmental function, but is a 
business usually carried on by private corporations, which has enlisted 
in its prosecution the best engineering and technical skill and business 
ability, and the city has failed.to achieve results which private man- 
agement would be compelled to do for its own self-preservation 
and ‘to secure adequate returns to its stockholders.” Continuing, 
it is said that although the quality supplied is deficient, the con- 
sumption steadily increases. Only two-thirds of the householders 
use. gas, and the committee shows that these gas consumers not 
only bear the burden of the public lighting, but also of 1,000,000.000 
cubic feet absolutely lost through imperfect works and pipes. The 
committee also recommends the immediate sale or lease of the 
city’s gas works, or else the investment of sufficient additional 
capital to put the plant in a state of practical utility. What have Messrs. 
Cross and Bemis tosay to that arraignment of municipal ownership ? 





DeatH OF Mr. ELsripGe G. Spautpinc.—Mr. Elbridge Gerry 
Spaulding, for over a third of a century the President and Treasurer 
of the Buffalo (N. Y.) Gas Light Company, and its principal owner, 

- died at his home in Buffalo on the afternoon of the 5th inst. He was 
born at Summer Hill, Cayuga county, N. Y., February 24, 1809, and 
eventually settled in Buffalo, where he practiced law, until 1850, in 
which year he engaged in the banking business. He served the city of 
Buffalo as its City Clerk, and afterwards as Mayor. He next repre- 
sented a district of Buffalo in the State Assembly. In 1848 he was 
elected to Congress, and in 1853 he was elected Treasurer of the State 
of New York. In 1858 and in 1860 he was again elected to Congress, 
and served on the Committee on Ways and Means during the two 
terms. At this period of his labors he framed the Greenback or Legal 
Tender bill and the National Currency banking measure, both of which 
became laws. He was a safe, conservative man, who had opinions, 
gave expression to them and held tothem. His estate is well into the 
millions. 





' DeatH oF Mr. Cuares S. ALLMAND.—We regret to report the death 
of Mr. Charles 8. Allmane; for many years prominent in the executive 
management of the City Gas Light Company, of Norfolk, Va. His 
death occurred on the evening of April 26th, at his home on East Main 
street, Norfolk. He was in his 8ist year, and the greater part of his 
quiet, useful life was passed in Norfolk. He was Chairman of the 
Board of Stewards of the Cumberland street Methodist Episcopal 
Church, and the correspondent who: informed us of his death closes 
that mention in these words : ‘“‘ He was a consistent Christian in every 
sense of the word, and his death is a source of the deepest regret to a 
host of friends.” 





Norgs.—The Alexandria (Ind.) Gas Company has been formed with 
a capital of $40,000.—The proprietors of the Middletown (Conn.) Gas 
Light Company have reduced the rate for a fuel gas supply to $1.40 per 
1,000 cubic feet.——At the annual meeting of the Erie (Pa.) Gas Com- 
pany the following officers were chosen : Directors, Chas. M. Reed, G. 
R. Metcalf,Wm. Spencer, Wm. 8. Brown, J. P. Metcalf, Chas. Brandes 
and Paul Mueller—the latter succeeds the late Capt. J. S. Richards ; 
President, C. M. Reed; Treasurer, G. R. Metvalf ; Secretary, Paul 
Mueller ; Superintendent, M. N. Hill. 
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[Prepared for the JournAL.] 


Locating, Determining and Laying of Street Mains ang 
the Distribution of Gas.—No. Il. 


a os 
By Mr. J. P. GILL. 


These surveys are made with an ordiuary engineer’s leveling instry. 
ment, the distances being measured and recorded between the points at 
which levels are taken, and also from some fixed, well-known and de. 
scribed points, such as the corners of the streets, the foundation of 
buildings, or stone work, or other permanent monuments, being fixed 
reference points, so that the system can be picked up at any location 
andat anytime. Care must be taken that the ‘‘ datum,” or point of 
reference, or starting point of the system, shall be below the lowest 
depression in the street or line of pipes, that there may not be any 
minus or negative numbers required when making this record. If the 
town has not made such a system of elevations, and established 
‘benches or permanent and described points at convenient places, 
of which the elevations are recorded, such a system may be run by the 
company’s engineer. 

In that case, as for an instance among others, a permanent point may 
be selected on the base of one of the columns of the gasholder, for the 
“datum ” or point of reference. This point, wherever situated, must be 
lower than the lowest level of the street mains ; 1f not, an imaginary 
point or level must be assumed, 5, 10, or any proper number of feet 
below the top of the tank, which point will be the ‘‘ datum” of 
reference, and the level of the selected point on the tank will be 5, 10, 
or other number of feet in elevation ; and from this bench so estab- 
lished and recorded, the elevation above ‘‘ datum” of all other benches 
will be calculated. From these benches, carefully described and 
recorded, the leveling can be resumed and continued at any subsequent 
time, and other elevations, as above named, be ascertained. 

Let there be a line of pipe laid the length of two blocks, each 400 feet 
long, on the east side of a street called Chestnut avenue, and running 
north of 3d street, and let the proper elevations be taken by the level- 
ing instrument. The record of a bench near that corner, which was 
previously located and recorded, gives its elevation above ‘‘ datum” as 
25.40 feet. The leveling instrument is now set at a convenient place 
and a backsight is taken to the bench, and it is found that the level of 
the instrument is 8 feet above the bench. The instrument is now 
turned sufficiently to take a foresight to some fixed point at or near 
the corner of the streets for a ‘‘turning point.” It is found that this 
point is 10.30 feet below the level of the instrument, i.e., 2.30 feet below 
the bench, making the elevation of the turning point 23.10 feet above 
‘* datum” (Fig. 8). 
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Elevation, 25.40 ft. Elevation, 23.10 ft. 
Fig. 8, 


The leveling instrument may then be taken up and set at some con- 
venient place on Chestnut avenue, but it is not in this instance, the 
points being in sight. The following successive elevations and grades 
of the street over the pipe are found. The pipe begins at a cross at the 
southeast corner of the avenue and 3d street. 

Thus the end is 1.80 feet higher than the beginning. The pipe is run 
on the average 10 feet out from the curb, but at 550 feet from the com- 
mencement an inlet to a sewer is met which diverts the pipe 3 feet 
nearer the curb at that point. At 500 feet isasleeve. (Fig. 9.) 

The record in the “‘ field book” wi'l be as follows. The table below 
is a copy of a page in books which have been in use some years, and 
which contains a full and satisfactory record of the elevations and 
measures. The abbreviations used are : 


B. indicates bench or permanent point of elevation. 


St. ‘* station where turning points, etc., are made. 

T.P. ‘“ turning point ; to which fore and backsights are taken 
when the instrument is moved, and which may be re 
quired for only a temporary purpose. 

B.S. ‘* — backsight to a bench or T.P., when commencing: to take 
levels. 

F.S. ‘ foresight to any point of which the level is then required. 

R. 8 rise of grade. 

F ‘* fall of grade. 


At R.A. means measuring to the pipe from the curb or line of street, 
















May 10, 1897. 


American Gas Light Journal. 








R 70’ 





2g Se 
36 


the distance out of the pipe. 


‘In line with pipe’ means measuring from a given point the length 
of the pipe over the line of pipe or parallel thereto. In the record 10,30 | benches and turning points wherever they may be. 


Fig. 9. 


FIELD BOOK. 
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Six-Inch Main on Chestnut Ave., E. sd. from + 8.E. 
cor. 8d st. Street bet. Curbs, 60 ft. 


Distance out of Pipe, etc. 





In Line with 
Pipe. 
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Street, 245 ft. N.N.C. 3d st....... ....0.. 


“ “ee “ec 


PUG wee wae eeecenes 
SE AUN sin'e ndduvasdceconknes 


Btrest; Ot. N.B.C, 4th ab... .. casccsccess 
Pipe, do., at. N. end of +, grade right.... 
Strest, 5 ft. S.N.C. 4th at............00.8. 
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Pipe, do., S. end of -+ 8.E. cor. 5th st..... 


At 95 ft. N.S.C. 4th st—an obstruction ; an opening to a sewer. 
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extended if necessary, at ‘‘right angles” to the curb, etc., thus giving | means 10 feet and 30 hundredths of a foot, which is the height given on 
the leveling rod. 
‘* Street elev.”” means elevations made of points in the streets, and of 
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“Pipe elev.,” those taken on the pipes. 

signifies the place of a sleeve. 

Elevations of the pipe should be taken at both ends of branches, 
sleeves, reducers and other specials, to make sure that they have the 
right grade. 

C. indicates curb. 

N.S.C. ‘ north of south curb. 

E.W.C. “east of west curb, etc. 

All obstacles, as gas or water pipes, sewers, electric subways, en- 
trances to either, or any other works under ground, which cause a 
change of grade or direction, should be plotted on the profile maps and 
plans, for a permanent record of the reason why and the way in which 
they were made. 

In illustration of the method of making the preliminary exploration 
~ and of determining the location and sizes of the gas pipes which may 
be required to be laid, the town selected for an example is supposed to 
be located on the left or north bank of a river running from the west 
easterly, and to occupy a territory three miles square, viz.: Three miles 
parallel! to the river and three miles on rising ground in a northerly 
direction. For the first 900 yards there is a rise of 25 feet, in the next 
3,500 yards a rise of 240 feet and in the last 900 yards a rise of 45 feet, 
making a total rise of 310 feet in the 3 miles (Fig. 12). 
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The streets in the direction of A to E run parallel to the river, and 
those in the direction of A to A’” run northerly. The blocks or 
squares parallel to the river are about 300 yards long from center to 
center, and those parallel to A A’”’ about 90 yards long from center to 
center. 

The town is found to have a consumption, actual and prospective 
during the shortest days in winter, of 60,000 cubic feet per hour, and it 





may be divided into twelve districts numbered from (1) to (12). The 
districts are estimated to consume hourly, as follows : 
8,500 cubic feet. No. 7. 9,000 cubic feet. 
8,000 sc “ *“ 8. 2,000 “ 
5,500 * 9. 1,500 
1,500 “10, 7,000 
3,000 de “11. 6,000 
oe ** 12. 1,000 
Total, 60,000 cubic feet. 
The consumption of districts 1, 5, 9, is 
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es “ 


1 
2. 
8. ee “ec 
4 ae “ec 
5 “ec 
6. 12,000 


8,000 cubic feet. 
27,000 * “ 
20,500 


Th 


C’ to C” is 
cr to cer is 
The flow o/ gas through the mains in the respective districts per hour 
will be: 
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This table is formed on the supposition that the pipe from B to B’” 
supplies the three districts, 1, 5, 9; the pipe from C to C’”, the six dis- 
tricts, 2, 3, 6, 7, 10, 11; and that from D to D’’, the three districts, 4, 
8, 12. 

With these preparatory steps, the calculations may be made to ascer- 
tain the diameters of the pipes and the pressures at the commencement 
and termination of each size of pipe. This has the appearance of being 
very difficult, if not impossible ; yet it is comparatively easy to do, a 
knowledge of multiplication, division and the extraction of the square 
root being only required. A couple of examples will be sufficient to 
enable anyone to extract tle square root of any number. 

Let it be required to find the square root of 576. Separate the number 
into periods of two figures each, beginning at the unit or right hand 
figure. The left hand period will contain one or two figures, according 
as the proposed number consists of an odd or even number of figures. 


576(24 
4 


1st trial divisor 1st dividend. 


40\,176 
ist divisor 6 


Proof : 24 x 24 = 576 


Subtract from the left hand period the largest square number con- 
tained in it, which can be found by the inspection of the following ta- 
ble, or by any table of squares and square roots, or by mental arith- 
metic. 

Root.....| 1 2 3 4 5 6 7 8 9 

eeei liste i tl eiatdlals« 

Place the root on the right hand of the original number as in common 
division, and to the remainder brought down annex the second period; 
this will be the first dividend. 

Double the root already found and place it on the left of the first div- 
idend and annex a cipher for the first trial divisor; see how many times 
this divisor is contained in the first dividend. The quotient will be the 
second figure of the root, which is to be placed at the right of the root 
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already found, and also to be added to the first trial divisor ; the result 
will be the true divisor. Multiply this by the last figure of the root and 
subtract the product from the first dividend, and to the remainder an- 
nex the next period for the second dividend. Continue in this manner 
until all of the periods are brought down. 

Find the square root of 128522. 25. 











128522.26(888.5 
First trial divisor....... 60\,385 = st dividend. ° 
, SE ARES 657325 
2d trial divisor.......... 700 \6022 = 2d ° 
SA GAVINOE Sos kisi icccus 708 7/5664 
8d trial divisor.......... 7160 \388%95 = 3d ri 
Ea ohn ce cp ane v0 7165 /35825 





Proof : 358.5 x 358.5 = 128522.25 

A decimal is obtained here for the sake of an illustration, but deci- 
mals are not always required. 

A table of the 5th powers of numbers is needed fram 2 to 36 or more, 
including the usual diameters of pipes. Tables of the 5th powers are to 
be found in a number of pocket books of reference aus in mathematical 
works. The following will answer every purpose, of which a copy may 
be made foreasy reference. While using this table, the only precaution 
to be observed is that, whenever a number is given or obtained by cal- 
culation of which the 5th root is wanted and which is larger than a 
power given in the table (i. e., when it is between two given powers), 
the smaller root should not be used for the diameter of the pipe, but 
always the next larger root or diameter. This is necessary in order to 
avoid too great a loss of pressure by the greater friction caused by the 
flow of gas through the smaller pipe. This loss of pressure might be 


disastrous. Examples will be given below. 
Nr. (Root). 5th Power. Nr. (Root). 5th Power. 
Disaster skeved ss 32 Bite. 3,200,000 
Be eis wee 243 Re isnt 3 die's 5,153,632 
eee iec sacs vi 1,024 Ee Fire ohud 7,962,624 
acakeees se keane 3,125 Meek icgesss 11,881,376 
MU GidS sc eecas ke 7,776 ef ee 17,210,368 
ioe Sain Nis ws soe 32,768 i Ne Re ae 24,300,000 
ee ok Galtainte oe 100,000 Ne 33,554,432 
BI ek sede so nies 248,832 et Cae eon 45,435,424 
Mh Mes os ost ieue 537,824 Ra eee 60,466,176 
iS isbk cme cases 1,048,576 Pare ae ee 130,691,232 
iii ahi cue x 1,889,568 ,__ Seer pegs 282,475,249 


The formulas required for ascertaining the quantity of gas delivered, 
the diameters of the pipes, and the pressures at any given points, are as 
follows : 








For Short Distances. For Long Distances. 
ate BS Saiataad San “eouwseT 
(B) D'= .0000006s 2 (L + D) ” — QL 
() f= a 
(D) H—f=h 


in which, Q is the quantity delivered in cubic feet per hour. 

H is the initial pressure in inches of water. 

D is the diameter of the pipe in inches. 

L is the length in yards, 

s is the specific gravity of the gas. 

f is the pressure lost by friction, resulting from the pas- 
sage of the gas through the pipe. 

h is the pressure of gas at the end of any given length 
of the pipe. 

To multiply by the constant decimal, .0000006: Multiply by 6 and 
mark off 7 decimals on the right of the product; 25873492 x 6 = 
15.5240952, a little over 154. ee 

To divide by .0000006 : Divide by 6, the dividend being carried to 7 
places of decimals ; the quotient will be a whole number ; a decimal, 
if any, in the answer beyond the whole number obtained as above, may 
as a rule be omitted, not usually being needed. 


Divide 537.2657 by .0000006. 


6) 537.2657000 
895442833.3" 


the answer being 895,442,833. 





Divide 537 by .0000006. 


6) 537.0000000 
895000000 

The quantity by equation (A) is equal to the square root of the quo- 
tient obtained as follows: Multiply the 5th power of the diameter, taken 
from the foregoing table, by the pressure, and call the product the re- 
served dividend. Multiply the length by the specific gravity and by 
the constant decimal .0000006 ; the product is the divisor by which the 
reserved dividend is to be divided. The square root of the quotient will 
be the quantity discharged. 

In Plate I. there are four main supply pipes, one running from A to 
D, one from C to C’”’, one from B to B’”’, and one from Dto D’”. The 
smaller pipes for the supply of the several districts will be considered 
hereafter. The longest length of the main supply pipe in a continuous 
length must be used, as will appear below. The pipe from A to C’””’ is 
8,000 yards long, and consists of 5 sections. From A to B is 900 yards 
long ; from B to C is 1,800 yards long ; from C to C’ is 900 yards long ; 
from C’ to C” is 2,300 yards long; and from C” to C’” is 2,100 yards 
long. The works are situated at the lower, southeast end of the town, 
on the river bank. The pipe from A to B, 900 yards long, supplies the 
entire consumption of the town, 60,000 cubic feet per hour, and with 
an initial pressure of linch. The unit pressure of 1 inch is used, be- 
cause the quantity of gas discharged with any other pressure can be 
easily caleulated—viz., 1: vP’ ::Q:Q’, and because the terminal 
pressures in the following calculations will be increased exactly with 
the additional pressure, with which the initial pressure may be in- 
creased, the quantity discharged remaining the same ; for in both cases 
the loss by friction will be the same, which is proved by calculation as 
follows: Let the diameter of a pipe be 4 inches, the length 600 yards, 
the specific gravity being .5, and the quantity to be discharged 2,000 
cubic feet per hour, with a pressure of 1 inch. 

QL _ .0000006.x 5 x(2,000)?x 600 _ 
D* i 1,024 ey 
1 —.7031 = .2969 = h, the pressure at the end of 


, the answer being 895,000,000. 





By formula (C): f =- 
™ -7031 inch. 


1,024 
the pipe ; or by formula— 
“Ae D* H — .0000006s Q? L _ 1,024x 1— .0000006 x .5 x (2,000)? x 600 _ 











D> 1,024 
1.024 — 720 304 aes 
1,024 = 00 * -2969, the same as above. Now let the ini- 


tial pressure be increased by 1 inch, making it 2 inches, Q continuing 
1,024x2—720 1,328 

1,024 ~ 1,024 
pressure being also increased linch. Thus, other terms remaining the 
same, the final pressure will be increased or diminished with the same 
quantity as the initial pressure. 

Resuming the calculation, let the specific gravity of the gas supplied 
to the town be, say, .5inch. Now as the total quantity of the gas sup- 
plied is 60,000 cubic feet per hour, passing through the length of 900 
yards from A to B, what will be the diameter of the pipe that will pass 
that quantity through the entire length of the supply, 8,000 yards pipe, 


from A to C’”, the pressure being 1 inch ? 
[To be Continued. | 


= 1.2969, the final 





to be 2,000 cubic feet, h = 








[Translated for the JournaL, by Mr. Herman Poole.] 
The Utilization of Fuels. 
Sah <a 
By ‘‘R.,” in Le Genie Civil. 

Nature of Fuels.—The only fuels employed in manufacturing are 
carbon and hydrogen, and the compounds derived from these two ele- 
ments. Inasmall numberof special cases sulphur, phosphorus, silicon 
and certain metals serve as fuel, but the study of these exceptional cir- 
cumstances must be reserved for metallurgy, while we will consider 
here only ordinary heating cases applicable either to steam boilers or 
other industrial uses. 

Hydrogen and carbon are at times used in the uncombined state ; the 
one in the gaseous form, the other solid. We will commence by con- 
sidering these particular cases before touching the examination of the 
combustion of those compounds which oceur as gases, liquids or solids. 

We will pass over those chemical reactions of combustion where other 
elements than oxygen are concerned, but will confine ourselves to the 
consideration of its action, whether pure, mixed, as in air, or in com- 
bination with water. 

Combustion of Hydrogen.—Of all known substances burnt in pure 
oxygen or in air, hydrogen develops the highest number of heat units 
per pound of combustible, 34,462 heat units, supposing all the water 
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produced to be reduced to the liquid state, and at 32° F.; if the 9 pounds 
of water produced remain in the state of vapor at 32° F., we must deduct 
from this number the latent heat corresponding to the evaporation at 
32° or 
9 x 606.5 = 5,458.5, 

and there remains for the calorific power of hydrogen under these cir- 
cumstances 

34,462 — 5,458.5 = 29,013.5 ; 
or, in round numbers, 29,000. 

The density of hydrogen being about, 0.0692 a cubic foot at 32° F., and 
at ordinary atmospheric pressure, weighs 0.0056 lb., and a pound of 
hydrogen under the same conditions occupies 178.8 cubic feet. To com- 
pletely burn this quantity of hydrogen, 8 pounds of pure oxygen are 
needed, occupying a volume of 89.6 cubic feet, or an equivalent quan- 
tity of air, which would weigh 36 pounds and hence volume of 448 
cubic feet. This would contain 28 pounds of nitrogen with a volume of 
358.4 cubic feet. 

The theoretical temperature of combustion for hydrogen with pure 
oxygen may be calculated by dividing the heat produced in oxygen by 
the specific heat of the aqueous vapor produced: . 

29,000 
9 x 0,475 


But the experiments of Bunsen and Sainte-Claire-Deville have directly 
shown.that the temperature of the flame of hydrogen burnt in pure 
oxygen under atmospheric pressure does not exceed 2,500 C. (4,532° F.), 
and is increased to about 2,850° C. (5,162° F.) by a pressure of 10 atmo- 
spheres. This difference between the given result and the preceding 
calculation shows accessory and correlative phenomena, dissociation of 
the aqueous vapor, which consumes between 900° and 1,000° C. (1,652° 
and 1,832° F.) under ordinary pressure, and is nearly complete at 
2,500° C. (4,532° F.) under ordinary pressure, or at 2,850° C. (5,162° F.) 
under 10 atmospheres pressure. In other words, the two gases which 
commence to combine at 800° C. (1,472° F.) begin to separate at 1,000° C. 
(1,832° F.), and these may occur side by side without reaction when the 
temperature reaches 2,500° C. (4,532° F.), unless subjected to a strong 
pressure. 

The combustion of hydrogen in the air produces a temperature theo- 
retically less elevated on account of the presence of nitrogen, the spe- 
cific heat of which is 0.244 and the weight is relatively considerable. 
The calculation made above applies to the new case, thus: 


29,000 
9 x 0.48 + 26.54 x 0.244 


But here again the direct determination of Bunsen has fixed the true 
maximum temperature at only 1,800° C. (3,272°F.) Dissociation is more 
active in the dilute mixture of aqueous vapor and nitrogen than in 
aqueous vapor alone, because the presence of nitrogen plays the same 
role as the lowering of the atmospheric pressure by about one-third. 
The volume of aqueous vapor produced and that of the nitrogen under 
the same conditions of temperature and pressure, and at the instant of 
complete combustion, are in the proportion of the fractions 
aD 
0.287 


The difference between these numbers of theoretical and real temper- 
ature of combustion does not correspond to a loss of heat, but to the 
formation of flame. 

Let us examine a jet of hydrogen thrown into the air in the vicinity 
of an ignited body. The explosive mixture commences to form, be- 
comes heated by radiation from the ignited body (or from the flame al- 
ready existing) until it reaches in a given point a temperature of from 
700° to 800° C. (1,292° to 1,472° F.) necessary for the explosion. The 
flame commences at this place; its temperature increases a little further 
to 1,800° C. (3,272° F.), but does does not pass this point, because there 
the gases flow in parallel layers without being able to combine, or 
rather combining little by little in proportion as the radiation relieves 
the flame of its excess of temperature, and the flame is extinguished 
when the loss of heat becomes sufficient to reduce the temperature of 
the ,aseous current to about 1,100° CO. (2,012° F.). The flame is then the 
shorter the more rapid the loss of heat, and the burnt gases have a tem- 
perature of 1,000° C. (1,832° F.). They contain then a quantity of heat, 
available above 0°, without condensation, given by the formula— 

a = 1,000 (9 x 0.48 + 26.44 x 0,244) = 10,820 heat units. 

In apparatus used industrially we generally utilize a portion of this 
heat, which is at least about one-third of the total calorific power of the 
- hydrogen. We can hardly push the utilization as far as condensation, 
but.we can frequently arrive at 250° C..(482° F'.) for the limit of exit 


= 6,743° C. (12,269° F.) 


= 2,680° C. (4,856° F). 





26.6 1 
and 0.44’ or about ry 


temperature for the waste gases. Consequently the total heat produced 
by this combustion may be considered as divided into four _ : 
Available heat given off by the flame from 1,800° to 


cB ge ORS Se BONS E88 ere 18,183, |, 
Heat of waste gases from 1,000 to 250° C. (1,832° to 


Heat carried away by waste gases at 250° C. (482° F.) 2, 705. 0) 
Heat condensation of aqueous vapor at 0° C, (32° F.).......... 5,: 158.5 
The form even of the flame, and in consequence also the rational 
form of furnaces used, may be deduced from the preceding remarks, 
Let us take, for example a pipe 0.10 m. (3.9 inches) diameter, emitting 
hydrogen into a furnace under the low pressure of a ventilator or ordi- 
nary draft ; surround this with a second pipe serving for the admission 
of air, similarly under low pressure. The orifices of the two pipes may 
be to each other as the volumes 11.2 and 26.8, which would give, for the 
admission of the air, an extérior diameter of— 


11.2 + 268 
11.2 


The mixture of gas commences at the opening of the pipes and ex- 
pands by the radiation of the heat nearly in arithmetical progression, 
until the temperature reaches 800° C. (1,472° F.), at which point the 
flame begins ; the volume is then almost quadruple 1 + 800 x .00365 = 
3.92, and, to keep a nearly uniform condition, the section of the fur- 
nace should increase in the same proportion. If it is circular its diame- 
ter should become— 

0.182 x / 3.92 = 0.36 m. (14.17 inches). 

The combination of the gases commencing with the flame, there 
would be a tendency towards reduction of volume following the con- 
traction from three volumes to two volumes, which occurs with a mix- 
ture of hydrogen and oxygen while changing to aqueous vapor ; but 
there is a compensation due to the rapid elevation of temperature, and 
the total volume continues to increase up to 1,800° C. (3,272° F.), where, 
supposing the combination of the two gases very thorough, the value 
will be— 

11.2 (1 + 18.00 x 0.365) + 21.216 (1 + 18.00 x 0.365) = 214 cubic meters 
(7,557.6 cubic feet,) 


corresponding to a mean ‘diameter of 


0. 10V —— = 0.44 m. (174 inches.) 


This dimension is rapidly reached, is kept for a length dependent on 
the conditions of coaling, then diminishes rather quickly to the end of 
the flame, ending at about 1,000° C. (1,832°F.). The volume of the gas 
is then 2 + 3 (11.20 + 21.216) (1 + 1,000 x .00365) = 150-cubic meters 
(5,297.5 cubic feet,) and the orifice diameter corresponding— 


29,018.5 


D=d = .10 Y 3.31 = 0.182 m. (7.16 inches). 


0. 109/250 _ i120” = 0.3 m. (14.6 inches.) 


The waste gases then cool down gradually to 250° C. (482° F.), the 
common temperature of exit, then to 100° C. (212° F.), at which point 
the condensation of aqueous vapor begins, and finally to 0° C. (32° F.) 
if allowed to go so far. 

The circumstances accompanying the production of the flame and the 
subsequent cooling may be shown by the following diagram, where are 
shown the successive rational diameters of a furnace of circular sec- 
tion, and at the same time the successive temperatures are indicated. 


Fig. 1. 


The section of the furnace is given as a double curve, but in practice 





we somewhat modify the curves to the interior by somewhat concave 
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curves for reflecting and concentrating the radiated heat to the central 
gone, where the reactions requiring the higher temperature are accom- 
plished. This is the reverberatory furnace. On the contrary, we flat- 
ten the curves for operations needing more extended flames, such as in 
steam boilers or roasting furnaces. 

Combustion of Carbon.—While carbon has a lower calorific power 
than hydrogen, it actually plays a role much more important in our 
furnaces. 

A pound of carbon produces by its combustion, as may be easily pre- 
dicted, somewhat variable amounts of heat, according to its molecular 
condition, These have been determined by Favre and Silbermann, as 
follows: : 





: Density Heat Units. 
ERE pe pea eee 3.5 7,770 
NS giniic'y kb oka oc dven ten 2.5 7,797 
Retort carbon... ...........%. 1.9 8,047 
Wood charcoal .............. 1.6 8,080 


These numbers applying to the total transformation of one pound of | 
carbon into carbonic acid, but in reality the phenomena of combustion | 
commence with the formation of carbonic oxide, and this gas burns in 
its turn to form carbonic acid. 

To burn one pound of carbon and to make carbonic oxide of it needs 
tof a pound of oxygen, or 1.33 pounds of this gas, occupying a 
volume of 14.9 cubic feet, or 5.76 pounds of air oceupying a volume of 
71.88 cubic feet, in which the nitrogen weighs 4.43 pounds and 
measures 56.93 cubic feet. The product of combustion is carbonic 
oxide, weighing 2.33 pounds, and occupying a volume double that of 
the oxygen consumed, or 29.8 cubic feet. 








In the case of air being used we must add to these numbers those cor- | 


responding to nitrogen, which would give a total weight of gas, 6.76 
pounds, and a total volume of 189.3 cubic feet (reduced to 32° F.). 


The quantity of heat developed by this incomplete combustion of car- | 
bon has been measured, and only reaches 2,473 heat units. The differ- | 
ence of 5,603 heat units would represent the heat lost by the apparatus, | 
if we allow the carbonic oxide to escape without completing the) 


But here the dissociation of carbonic acid acts powerfully. At about 
1,100° C. (2,072° F.) this gas begins to decompose into oxygen and car- 
bonic oxide, and carbonic oxide in its turn decomposes at a higher tem- 
perature not exactly determined. St. Claire-Deville’s direct experiments 
point to about 2,600° C. (4,712° F.) as the absolute maximum tempera- 
ture of the combustion of carbon in pure oxygen. 

Combustion in air gives 

8.080 
3.66 x 0.224 + 8.86 x 0.244 
But dissociation acts here more energetically, on account of the presence 
of nitrogen which diminishes the relative tension of the carbonic acid 
and the actual temperature does not seem to exceed 1,800° C. (3,272° F.). 

It now remains to examine by itself the second phase of the com- 
bustion, that of carbonic oxide burnt to carbonic acid in pure oxygen 
orin air. The calorific power of 1 pound of carbonic oxide is 2,403 
heat units; but 1 pound of carbon forms 2.33 pounds of carbonic oxide, 
having a total calorific power of 5,603 heat units, and requiring for its 
combustion 1.33 pounds of oxygen, or 14.9 cubic feet; or else 5.76 
pounds air, occupying a volume of 71.83 cubic feet, and containing 4.43 
pounds of nitrogen, with a volume of 56.93 cubic feet, reduced to 0° C. 
(32° F.). The theoretical temperature of combustion of carbonic oxide 
in pure oxygen would be then— 

5,603 
3.66 x 0.22 
but the experiments of Deville show that dissociation reduces this 
amount towards 2,600° to 2,700° C. (4,712° to 4,892° F.). In ordinary air, 
we have theoretically— 





= 2,723° C. (4,934° F.) 


= 6,960° (12,560° F.); 





5,603 





366x022 4443 x 0D 2,970° C. (5,378° F.). In reality we at- 


tain a temperature of from 1,700° to 1,800° (3,092° to 3,272° F.). 

It is to be remarked that despite the feeble calorific power of carbonic 
oxide, it is the substance which produces in air the highest temperatures 
on account of the low relative weight of its products of combustion. 
As regards the actual maximun, it is practically the same for hydro- 


oxidation. : wt _ | gen, carbon or carbonic oxide burnt in air at ordinary pressures. 
The theoretical temperature of the combustion is calculated by using| The experiments of Toost and Hautefeuille seem to show that we act- 
the specific heat of carbonic oxide, which is 0.245; and that of nitrogen, | ually obtain still higher temperatures by burning in oxygen silicon, 


which is 0.244, We have then in case of carbon burnt to carbonic | whose calorific power is 7,830 heat units, the oxide of which resists dis- 







oxide in pure oxygen, 
2,473 
2.33 x 0.245 

In reality we are far from reaching this number, and it shows that 

some 2,500° C. (4,532° F.) is lost by dissociation. 
_ Combustion in the air would give 
2,473 
2.33 x 0.245 + 4.43 x 0.244 
And in this case there seems to have been no notable dissociation; that 
is to say, the real temperature attained is near the theoretical tempera 
ture. There can then be no flame. 

Let us now examine the case of complete combustion, where. the car- 
bon is oxidized to carbonic acid. To burn the one pound of carbon ¥f 
(or 2.66 pounds) of oxygen are needed. This occupies a volume of 31.8 
cubic feet, or if air is used, we must add 8.86 pounds, and 119 cubic 
feet for nitrogen, making a total volume of 150.8 cubic feet of air. The 
volume of the gases reduced to 0° C. (32° F.) is not changed by combus- 
tion, but the weight is increased by that of the carbon burnt. - We 
will caleulate the theoretical temperature of combustion as above, but 
taking account of the specific heat of carbonic acid, which is 0.22, and 
of the total calorific power 8,080 heat units, we then have for the com- 
bustion of carbon in pure oxygen 


= 4,332° C. (7,829° F.) 





= 1,500° C. (2,732° F.) 


8,080 
3.66 x 0.22 


= 10,000° ©. (18,032° F.) 





sociation strongly. Twenty-two of silicon combining with 24 of oxy- 
gen would produce a temperature of— 
7,830 
46 + 24 x 0.3 x 2.2 





= 13,620° C. (24,548? F.) 


In an ordinary furnace the formation of carbonic oxide is immedi- 
ately followed by the production of carbonic acid ; the admission of air 
is then 150.8 cubic feet per pound of carbon burnt, and the volume of 
the products of combustion reduced to 0° remains the same, although 
the first instant it tends to increase by formation of carbonic oxide. 
The flame begins from the contact of the carbon, which the radiation 
should keep at a temperature of about 600° C. (1,112° F.) to maintain 
the combustion. The increase in volume is produced very quickly to 
reach the temperature of about 1,700° C. (3,092° F.), where it becomes 
1,086.77 cubic feet. 

The mean diameter of the furnace at its central portion should be then 
2.7 times that of the pipe allowing air to enter. The volume of the gases 
remains fixed, while the loss of heat only compensates the increase due 
to the combination of the carbonic oxide with the oxygen, then dimin- 
ishes gradually to the cessation of dissociation, which is at about 1,100° 
C. (2,012° F.), or where the flame is extinguished. Here there are only 
waste gases, which still retain (8.66 x 0.22 + 8.86 x 0.244) 1,000 = 
3,260 heat units, a quantity relatively considerable, being some 40 per 
cent of the total calorific power; and if we utilize the heat to 250° C. 





(482° F.), we have— 
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Heat from the flame, 600° to 700° C. (1,112° to 1,292° F.)......... 4,816 
Heat carried by the gases, 1,100° to 250° C. (2,012° to 482° F.).... 2,528 
Heat remaining in waste gases at about 250° (. (482° F.)......... 741 


8,080 

The volume of the gases at the temperature of 1,100° C. (2,012° F.) is 
150.8 (1 + 11.00 x 0.366) = 759 cubic feet, and it is reduced to 150.8 
(1 + 2.50 x 0.366) = 289 cubic feet. 

At the temperature of 250° C (482° F.) the successive diameters of the 
openings are then as 2.25 to 1.4, as is shown in the diagram, Fig. 2, 
serving as a model for shape of furnaces. 

By thus neglecting waste gases at about 250° C. (482° F.), we lose 9 
per cent. of the total calorific power of the carbon, while in the case of 
hydrogen we lose more than 23 per cent. 

In an apparatus such as a cupola furnace, where all the products of 
the combustion pass off as carbonic oxide, we utilize only about 30 per 
cent. of the calorific power. 

The escaping gases burnt in their turn in another furnace would pro- 
duce the missing 70 per cent. These phenomena occur in this way in 
the gasogenes which furnish gas to an engine or to a special furnace 
heated by the combustion of carbonic oxide. 

We may still utilize in the second furnace a large part of the heat 
produced in the first one, by causing the gases to pass from one to the 
other with very little loss of heat ; that is to say, by making the gas- 
ogene the deep hearth of a furnace, or else with openings leading to it 
the quantity of air necessary for complete combustion. 

We may utilize also the heat contained in the carbonic oxide to heat 
the air sent to these openings, the same as we use a part of the heat car- 
ried by the waste gases in the Siemens or Ponsard furnace. 

But in certain cases we are forced to remove the two furnaces or to 
sufficiently cool the gases in their passage. Such is the case, for ex- 
ample, in motors using producer gases. The definite loss of heat would 
then be about 30 per cent., but we may lessen this a little by making 
what is called water gas as will be seen further on. 

[To be Continued.] 








Coal and Iron in France. 


Engineering says that the production of coal appears to be steadily 
increasing in France, although the French do not take very heartily to 
coal miuing industry. Ip 1888 the output was 22,602,894 tons. In 1889 
the total had expanded to 24,303,509 tons ; and in 1890 to 26,083,118 
tons. In 1891 there was a decline to 26,024,893 tons; but in 1892 the 
figures again expanded to 26,178,701 tons. In 1893 there was a decline 
to 25,650,981 tons ; but in 1894 the tide again changed, the output rising 
to 27,416,905 tons. In 1895 it went to 28,019,894 tons ; and in 1896 to 
29,310,832 tons. Comparing 1896 with 1888 it will be seen that the out- 
put increased to the extent of 6,707,938 tons. Even now French coal 
mining makes but a poor figure when compared with the development 
of the corresponding industry in England. This is probably due to the 
fact that the domestic consumption of coal in France has hitherto been 
smaller than that of Great Britain, while the development of steam 
power has been less rapid among the French than upon this side of the 
Channel. Another reason which has told against a very rapid develop- 
ment of French coal mining is found in the facility with which the 
French can obtain ample supplies of coal from other countries. They 
import coal freely from Great Britain, Belgium and Germany ; but 
even after allowing for the supplies thus obtained, the aggregate con- 
sumption of coal among our neighbors is much smaller than it is among 
ourselves. The general tendency of French coal consumption is, how- 
ever, undoubtedly to increase. Every additional year-of peace is, of 
course, calculated to stimulate French manufacturing industry, while 
the development of the French navy and the increase of French steam 
shipping involve a larger demand for black diamonds. Still, having 
regard to the large coal resources which France undoubtedly possesses, 
it is somewhat remarkable that the French have hitherto allowed them- 
s2lves to be outpaced in coal mining by Great Britain and Germany. 
Even little Belgium nearly keeps step with France in the matter of coal 
extraction. 

The production of pig iron in the Meurthe-et-Moselle last year was 
1,455,526 tons, an increase of 201,026 tons as compared with 1895. The 
production of pig in the Nord last year was 263,989 tons, as compared 
with 207,685 tons in 1895. The output of the Sadne-et-Loire last year 
was 99,903 tons, as compared with 98,313 tons; that of the Pas-de-Calais, 
72,954 tons, as compared with 75,710 tons ; that of the Landes, 71,548 
tons, as compared with 64,342 ; and that of the Loire Inférieure, 64,479 
tons, as compared with 35,271 tons. It will be seen that with the excep- 





tion of the Pas-de-Calais all the principal French metallurgical districts 
produced more pig last year than in 1895. As regards iron, the Nord 
produced last year 289,532 tons, as compared with 285,076 tons in 1895; 
the Ardennes, 102,211 tons, as compared with 85,877 tons ; the Haute. 
Marne, 77,468 tons, as compared with 62,405 tons ; the Sadne- et- Loire, 
59,356 tons, as compared with 66,429 tons ; and the Meurthe-et-M oselle, 
49,073 tons, as compared with 47,748 tons. 

It will be seen that the only falling-off in the output last year 
occurred in the Sadne-et-Loire. The production of worked stee! in the 
Nord last year was 176,036 tons, as compared with 136,481 tons in 1895 ; 
in the Meurthe-et-Moselle, 120,444 tons, as compared with 98,722 tons: 
in the Sadne-et-Loire, 90,089 tons, as compared with 71,128 tons; in 
the Loire 69,102 tons, as compared with 60,779 tons ; and in the P anil: 
Calais 56,846 tons, as compared with 39,270 tons. These figures only 
serve to illustrate the outputs of pig, iron, and steel in the principal 
producing departments. The definitive production of iron in France last 
year was 814,643 tons, as compared with 756,793 tons in 1895, showing 
an increase last year of 57,850tons. The definitive production of steel in 
France last year was 883,508 tons, as compared with 714,523 tons in 
1895, showing an increase of 168,985 tons. It will be seen that while 
the production of iron increased last year to the extent of about 7 per 
cent., the corresponding increase in the production of steel was 23 per 
cent. Upon the whole, 1896 appears to have been a good year for 
French metallurgical industry. 
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PROCEEDINGS, THIRD ANNUAL MEETING, TEXAS 
GAS AND ELECTRIC LIGHT ASSOCIATION. 


— > 
HELD IN THE MeNGER Hore, San Antonio, Texas, April 19, 20 and 21, 





First Day—MoORNING SESSION. 


The Association was called to order by the President (Mr. T. D. 
Miller, of Dallas, Texas), at 9 o’clock, A.M., Monday, April 19th. Hay- 
ing been formally welcomed and the welcome having been acknowl- 
édged, the President announced that, no objection being offered, the 
minutes of the second annual meeting would stand approved as pub- 
lished in the AMERICAN Gas LIGHT JOURNAL. 

The following 

REPORT FROM THE EXECUTIVE COMMITTEE 
was read : 

To the President and Members of the Texas Gas and Electric Light 
Association : We, your Executive Committee, beg to report : 

ist. That we have elected Mr. J. C. Lord to fill the vacancy caused 
by the election of Mr. Miller to the Presidency. 

2d. We have examined the report of the Committee on Revision of 
Constitution and By-Laws, and recommend that it be adopted as 
reported herewith. 

3d. We have examined the report of the Membership Committee, and 
approved the applications for membership presented by that committee. 

4th. We recommend that the Electrical World be discontinued as 
an official organ of this Association, as it failed to publish the pro- 
ceedings of the last meeting, and refused to pay part of the costs of the 
proceedings for this year. 

5th. We recommend that the Electrical Engineer be voted an 
official organ of the Association. 

6th. We have appointed Messrs. Fuller, Ford and Fitzgerald a 
Finance Committee. Respectfully submitted, 

Taos. D. MILLER, President. 
F. R. Srarr, Jr., Secretary. 

After some discussion, the report as a whole was adopted. 

The President having granted the Secretary and Treasurer and Fi- 
nance Committee longer time in which to present their reports, the rep- 
resentatives of the Press were invited to take seats at the table with the 


Secretary. 
Report oF COMMITTEE ON NEW MEMBERS. 


The Secretary read the following list of applicants for membership : 
Active. 

Brown, T. C., San Antonio, Tex. McGrath, W. H., Dallas, Tex. 
Cox, J. R., Galveston, Tex. O’Beirne, E. J., Gainesville, Tex. 
Cushman,G. H., San Antonio,Tex. Rall, 8. A., Chicago, Ills. 
Eaton, A. B., Chicago, Ills. Raggio, V. E., St. Louis, Mo. 
Fries, F., San Antonio, Tex. Stair, O. F., Luling, Tex. 
Granger, A., Houston, Tex. Wells, E. L., Jr., Marshall, Tex. 
Green, Eugene, San Marcos, Tex. Yaeger, C. F., Laredo, Tex. 
Leonardt, Emil, Cuero, Tex. 
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Associate. 


Bradon, E., Jr., San Antonio, Tex. Murphy, J. C., St. Louis, Mo. 
Colvard, R. E., Gordon, Tex. Peak, H. W., Chicago, Ills. 
Hutchings, R. J., Austin, Tex. Stratton, 8. S., Chicago, Ills. 
Johnson, J. E., Austin, Tex. Schuwirth, C., San Antonio, Tex. 


The President having announced that all the applications had been 
approved by the Executive Committee, he appointed Messrs. E. E. 
Taylor and J. D. Oliger as tellers. 

On motion of Mr. Monroe, the Secretary was authorized to cast the 
ballot of the Association for the election to. membership of the gentle- 
men named ; and the tellers subsequently announced their election. 
The President called to the chair Mr. A. E. Judge, of Tyler, and 
President Miller read the following 


INAUGURAL ADDRESS. 


For the third time the fragrance of the Cape Jasmine mingles with 
that of the Magnolia, and this time, in the atmosphere of the historic 
old Alamo City, where we will presently witness the ‘ Battle of 
Flowers,” in commemoration of that great victory for freedom, of half 
a century ago, the battle of San Jacinto. 

It is with pleasure I greet you, gentlemen of the Texas Gas and 
Electric Light Association, and congratulate you on having concluded 
another year with such success as you have had; for, be it what it 
may, it might have been not so good, considering that during the past 
year everything has reached low-water mark, and if recent meteoro- 
logical conditions are any indications of the future we are entering a 
high-water epoch of prosperity. At any rate it is safe to say that our 
copious winter rains will insure good crops in Texas, and good crops 
mean good times for everybody down here. 

Periods of depression are not without their value, for it is in such 
times that the strictest economies are practiced and valuable experience 
obtained ; higher efficiency is secured where formerly it was not 
attempted, and stricter and more wholesome policies are adopted. 

The most notable event the past year in lighting circles was the Gas 
Exposition, at Madison Square Garden, New York, opening on the 27th 
of January, and closing February 6th. It was my pleasure to visit 
this Exposition, and in my humble way represented this Association 
ex officio, there being no one appointed from the simple fact that no 
one would agree to go. 

It would be difficult indeed to get up an Exposition that would meet 
with the approval, and receive the commendation, of every one; 
therefore, you probably have seen and heard some criticism of this 
exhibition. There is, however, one point of view from which I have 
heard no one find fault—that is as an Exposition of the various applica- 
tions to which gas can be put for every purpose requiring light, heat or 
power, from the conversion of gas into electricity, direct by means of 
the thermo electric pile, to the gas engine belted to a dynamo furnishing 
current to the incandescent electric light. 

There the ordinary sheet iron heater and the handsomely polished 
brass dog ironed, abestos back, tiled-hearth heater were on the best of 
terms, and, in some instances, the former looked down on the latter. 

Gas radiators were there in great variety, and a new idea in heating 
presented in a reflector, by means of which the heat is reflected from a 
gas burner in any direction to any portion of a room, the reflector 
being placed five or six feet from the floor. This device impressed me 
as being ho nely and cumbersome, but it may in time be brought to the 
point of a joy forever. 

The instantaneous water heater was there in great variety, hand- 
some in style and beautiful in finish, and should, as it did, excite a 
great deal of interest. 

Then, as the outgrowth of the demand in recent years for pure water, 
was an automatic water still, furnishing chemically pure water for all 
purposes. To my mind this opens a new field for the use of gas in a 
convenient form and economic manner. 

The Welsbach light was there in force. The whole display was in 
fact a triumph for this light, of which there were 6,000 lamps in the 
Garden. From the great variety of decorations shown, it would be 
safe to say that the most fastidious could have found just what would 
suit him in trimmings for a Welsbach. Then there were several de- 
vices for adapting this lamp to street lighting, which are in usein many 
cities in the East, and are giving eminent satisfaction. 

Gas stoves were also there, and in extent of display were second only 
to the Welsbach lights. New ideas in old dress and old ideas in new 
dress. Stoves with upright broilers, combination broilers and bakers, 
water backs attached and detached, all handsome in design and elegant 
in finish, and, it was intimated, cheaper than ever. 





verting the coal into gas, and so on through each process in its manu- 
facture, distribution and sale—in fact, all sorts of apparatus for testing 
any and everything connected with the manufacture and sale of gas. . 

Water gas apparatus was there also; a complete plant, 5 feet set, full 
size, being shown. In fact, it would have been the easiest thing in the 
world to have bought a complete gas plant, coal gas, water gas or 
Pintsch gas, at Madison Square Garden for about a week. 

One thing was especially noticeable for its absence ; that was acety- 
lene. However, an acetylene burner was exhibited. 

The gas tower was very handsome and ingenious, and would have 
been much more admired had its lights; which were mostly common 
tips, not been dimmed by the extreme brilliancy of the Welsbach lights. 

It is a pity that greater prominence was not given to the bye- products 
of the gas works, for the general public have very little idea of the 
great number of comforts, conveniences, luxuries and actual blessings 
to mankind that are in daily use which come from the bye-products of 
the gas works. 

The past year has witnessed several serious casualties in the exploita- 
tion of acetylene, and while the experience has cost many lives and 
much property, it apparently has established the fact that liquefied 
acetylene is liable to decompose, thereby increasing the pressure on its 
container to an amount not yet ascertained, as it has thus far exploded 
with fatal results. This decomposition, however, does not occur at a 
pressure no greater than that of the atmosphere. It is also well estab- 
lished that its explosive powers are far greater than those of coal gas or 
carbureted water gas, and that its explosive powers begin at a very 
much poorer mixture and extend up to a very much richer mixture 
than ordinary gas. 

To compete with ordinary gas at $1.25 per 1,000 cubic feet, calcium 
carbide would have to be furnished to gas companies at $40 per ton, if 
the ‘ordinary gas be used with the ordinary burner ; and to compete 
with the $1.25 gas used with the Welsbach burner the calcium carbide 
would have to be furnished at about $20 per ton. This is purely theo- 
retical, but considered from a practical standpoint there is a great deal 
more to it. Suppose a plant sending out 100,000,000 feet per annum, 
with a leakage of 10,000,000, were to begin sending out acetylene gas. 
To supply the same amount of light the sales of acetylene gas would be 
about ,', that of the ordinary gas. Therefore, while with the ordinary 
gas the sales were 90,000,000, the sales of the acetylene would only be 
9,000,000, but with the same system of pipe the leakage would be the 
same ; consequently to sell the 9,000,000 feet 19,000,000 would have to 
be sent out, making the leakage account over 52 per cent , instead of 10 
per cent., as formerly. It does not require much more calculation to 
convince one that the cost of calcium carbide must be very much less 
than $40 per ton to be used in competition with $1.25 coal gas, or a very 
much more perfect system of distribution must be devised. It has also 
been shown that the electrical energy used in making calcium carbide 
would produce more light if stored in a storage battery and used at will 
than would the acetylene from the calcium carbide. 

As a lighting agent acetylene will have its field, but it is not probable 
that it will come into general use for such purpose. 

It would give me great pleasure to conclude these remarks with some- 
thing of technical interest to our electrical brothers, but on electrical 
matters I am more of a question mark than an exciamation point. 

Our Association is to be congratulated on this its third annual meet- 
ing, with such encouraging surroundings and zealous enthusiasm of its 
members, and I thank you for your kindly effort to make it so. 


Upon motion of Mr. Monroe, of Dallas, the address was approved, 
accepted and ordered published, and the Association extended its hearty 
thanks to the author by a unanimous vote. 

On call of the Chair for the report of the Executive Committee on the 
Constitution and By-Laws, which draft, after discussion, it having 
been read section by section, was held over for adoption. The final 
action taken appears further along in this report. 

The President then introduced Mr. J. C. Lord, of Fort Worth, Texas, 
who read the following paper on 


A MEANS OF LARGELY INCREASING THE SUMMER 
SENDOUT OF GAS. 

Mr. President and Gentlemen of the Association : In presenting this 
paper on a subject of so much interest to all gas companies, I had hoped 
to prepare an article which might bring out this question’s point of in- 
terest with all elaborateness of detail ; but, much to my dismay, I find 
that at all late meetings of Associations preceding this one the question 
has already been so ably and thoroughly discussed, also in each suc- 
ceeding numbers of the Gas JOURNALS ; and, to my elaborately planned 
paper, I find “disaster follows fast, and follows faster,” until I can only 





There was a coal mine exhibited in operation. Apparatus for con- 
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cry with the unhappy Moor, ‘‘ Othello’s occupation’s gone,” so I am 
left chewing the fag end of a fond regret. Therefore, I am convinced 
that a lengthy or minute rehashing of points could only prove very 
tiresome and a great bore, so I concluded to confine myself to my own 
experience, which at least will have the merii of briefness, and, in the 
advertising language of the story publishing periodicals of the period, 
has never been in print before. Every time I would secure a regular 
clincher and would begin to investigate its past record I would find 
that other managers in other States and of other Associations had used 
the same ideas in their own business, and were willing to tell all about 
it, until I found that the past histories of gas stoves had been very 
thoroughly investigated, and their usefulness proclaimed as it were 
from the rostrum, through the press and in the highways and by- 
ways. 

It is not necessary for me to take up your time in discussing the su- 
periority of a gas range over either coal or wood stoves—I only do that 
to my consumers—for this is already conceded. 

Our plan of action was as follows: In the spring of ’94 we con- 
cluded that a personal house-to-house canvass was the best means to 
come in close contact with the public. Various objections were raised 
against the use of gas for cooking purposes, principally on account of 
its cost. To overcome this our Company reduced the price of gas, for 
fuel purposes through separate meters, from $2 to $1.75 per 1,000 feet, 
and, up to December 31, we had sold 160 stoves. Our fuel consump- 
tion, from March 1 to December 31, was §,117,500 cubic feet, with an 
average per month per stove of 2,613 cubic feet. In 1895, believing 
that a further reduction would still increase the output, we reduced the 
price to $1.50 per 1,000 cubic feet. In the year ending December, 1895, 
our fuel sales were 5,316,600 feet—an increase of 5} per cent.; number 
of consumers, 209 ; average per consumer per month, 2,134 cubic feet. 

Up to the years 1894-5 the sale of stoves was confined to a territory 
embracing what might be termed the well-to-do people. Up to this 
time objections were made that gas at $1.50 per 1,000 cubic feet was not 
as cheap as either wood or coal. Complaints of this character came 
from people who left the entire culinary management to the colored 
cooks, who, of course, had no interest in paying the gas bills. During the 
early spring of 1896 we made a personal canvass among a class of people 
who live in rental property, where, of necessity, economy is practiced. 
We found a great many people who were willing to use yas stoves, but 
who were unwilling to run service pipes for the landlords. To meet 
this class of consumers, on April 10, 1896, our Company made a still 
further reduction, to $1.33} per 1,000 cubic feet, and agreed to run ser- 
vice pipe from main to meter free of charge to all parties who pur- 
chased a gas stove. Such sales were made on the installment plan. 
A great many were put in on 30 days’ trial, with an understanding 
that if they were not satisfied the stove could be returned, they paying 
for the gas consumed in that month; and in the. course of last season’s 
business, with a sale of 218 stoves, but two were returned. The success 
of this last venture was fully proven by the sale of 7,950,000 cubic feet 
of gas for the year ending December 1, 1896, being an increase of 33 
per cent. over 1895; the number of fuel consumers, 427 (a gain of 218 
in one year) ; average per consumer per month, 1,862 cubic feet. 

To be sure, we have not been able to find any plan, that has not 
already been tried, to more satisfactorily increase our sales. Various 
methods have been adopted by us with a view of estalilishing some 
definite plan toward introducing gas stoves ; but from the experience 
gathered from some of the larger companies it is evident that the per- 
son in charge of this branch of the business must adopt some plan to 
suit the conditions as they exist in different localities. 

I trust that the discussion may throw some further light upon this 
important subject that will. result in profit to gas companies and be 
more satisfactory to the public in general.;, 

Discussion. 

The President—I will start the discussion by asking, How did Mr. 
Lord ascertain the sales? By actual meter readings ? 

Mr. Lord—By actual meter readings monthly. We have separate 
rae, and both appear. The one supplying the stove is marked 

* fuel. 

Mr. Holmes—The most important thing in this paper is the price of 
gas. It seems to me that gas at $1.33 is cheaper than we can afford to 
make and sell it as a rule in Texas, even for fuel purposes ; and while 
he has gained a large number of consumers, it seems to me the price of 
gas is too low. I would like to ask him what the candle power was. 

Mr. Lord—From 16} to 18 ; straight coal gas. 

Mr. Holmes—Then, too, he tells us he runs a service pipe free, and 
runs into rented property. Do you find that that pipe is used right 








along all the time ; or do they use it for a month, or a few months, or 
a year, and then discontinue the stove. Suppose new parties move in, 
does your service lie idle for some time ? 

Mr. Lord—That is the point I wanted brought out. We meet with 
the greatest success with the people who live in rented property. 
Where the conditions are alike, people with servants will burn, say, 
2,500 to 3,000 cubic feet of gas per month, but where the people do their 
own work they will use 1,500 or 2,000 cubic feet of gas. We have some 
consumers who use it the year round, because they say it is cheaper 
than coal or wood. 

Mr. Holmes—I think Mr. Lord’s success has been very gratifying, 
and I was glad to hear him say what he said about free service pipes. 
We, at Austin, have lately been taking up that question. Our custom 
has been to run the pipe in the street at our expense ; but to run the 
pipe on the consumers’ property up to the meter at their expense, or 
up to the stove at the expense of the consumer, charging a price that 
covers about the cost of it. We do not make anything on it, but it isa 
question with us whether it is advisable for us to do as Mr. Lord says 
he has done—run the service pipe free. I would like to ask if he makes 
a charge for the meter, or does he render minimum bilis ¢ 

Mr. Lord—We put them in free ; we make no charge for the meter, 
and render no minimum bills. 

Mr: Holmes—Do you find that the consumer saves anything? 

Mr. Lord—The bills neverrun short of say 1,000 feet per month—the 
minimum would be about 1,000 or 1,500 feet per month. Of course it is 
the low price of gas that brings us that class of customers. They can’t 
be reached in any other way—only by afree service. They are the 
best customers we get. 

Mr. Holmes—And they do all their work on the gas stove ? 

Mr. Lord—Yes, sir. ; 

Mr. Holmes—And you have about 500 stoves ? 

Mr. Lord—427. In the saies of these stoves for '96 there were about 
25 heating stoves ; but as all came under the head of fuel gas we make 
no distinction. 

The President—That included the Backus heater consumption and 
all other consumption through the fuel meters ? 

Mr. Lord—Yes, sir ; it all comes under that head. 

Mr. Holmes—You have placed over 400 stoves or more within the 
past three years ? 

Mr. Lord—No ; during the year 1894 there were some gas stoves in 
use in Fort Worth, but as our gas was $2 per 1,000 we could not com- 
pete with wood. People would use the gas stove two or three months 
in the very warm weather, but would not use them continuously. We 
might have had 25 or 30 gas stoves eight years ago when I went there, 
but the great gain came when we reduced the price. 

Mr. Holmes—Asking further about the methods: You say you made 
a house-to-house canvass. Did you also advertise in the newspapers ? 

Mr. Lord—We advertised in the newspapers to a great extent, and the 
people would come into the office and look at the stoves we had on ex- 
hibition ; but the greatest success we had was in making the personal 
canvass and in talking stove to them. We asked them to let us put in 
a stove on 30 days’ trial, at the end of which time, if they did not care 
to continue with it, they could return it, paying of course the cost of 
the gas that had been used in the month. In the meantime we in- 
structed the cooks in the use of the stoves, or perhaps a greater number 
would have been returned to us. A man who uses $10 worth of gas 
and comes in and finally pays his bill, and kicks about it, is a good 
castomer ; but the man who pays us $2.50 to $3 is our best customer. 
The stoves are giving the best of satisfaction. Last month a party who 
had just moved into Fort Worth bought a gas stove. He wanted to 
know what the cost of gas would be, but we wouldn’t give him any 
guaranty. We put in the stove on trial and at the end of the month 
the bill was $9. That stove was taken out. But that was not included 
in that report, as the paper was written before that time. The man’s 
wife did the cooking, and how she ever burned $9 worth of gas I can’t 
understand; she must have kept it burning nearly all the time, as many 
of them do. For instance, with the boiling flame: In making soup 
they turn the burner on full and bring the soup to a boil, and while 
they can’t do anything more than boil it, they don’t turn the flame off 
—they burn the gas right on. Those things are all injurious to the use 
of the stove ; but at $1.33 we can compete with coal or wood. 

Mr. Holmes—You say you sell the stoves on the installment plan ? 
Do you sell them at practical cost plus the freight, or do you make a 
profit on them ? 

Mr. Lord—We sell them at actual manufacturers’ charge, with 
freight added, and charge 50 cents on each stove for drayage. We bear 
the loss cunsequent in running the service, but the increase in the con- 
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sumption pays us in the end, we think. The consumption is a good 
deal larger. 

Mr. Holmes—Mr. Lord’s experience is very gratifying indeed, and I 
think that paper alone has been worth as much to me as the entire cost 
that the Association has been to me since I have been connected with 
it; and I am one of its charter members. (Loud applause.) 

Mr. MeGoldrick—Our gas rate at San Antonio is almost as cheap as 
the rate at Fort Worth, figuring what we pay for coal here. If our 
consumers bought coal or wood, our gas, I think, would be almost as 
cheap to them. We haven't followed Mr. Lord’s idea in selling stoves 
‘and running service, pipes, etc. I would like to ask Mr. Lord what 

coal costs in Fort Worth ? 

Mr. Lord—Our coal (Macalester) costs us $4, freight added—about 
$4.10 laid in yard. 

Mr: MeGoldrick—You spoke about a consumer vsing $9 worth of gas. 
Did he have a water heater attached to heat his kitchen boiler ? 

Me. Lord—We don’t use the water backs. There is nothing else that 
will give a person as much for his money as one of these Douglas 
heaters. One can take 60 baths a month for 90 cents. 

Mr. Judge—I think Mr. Lord’s position on that question is correct. 
The increase on the cost of his fuel, on wear and tear on his plant and 
interest on his capital are much Jess than the increase in the receipts. 
The result is, taking that business, largely done during the hours that 
the gas is not used for lighting, he increases the net profits of his con- 
cern by business that he could get in no other way. I think it a most 
excellent paper. 

Mr. Holmes—In reply to Mr. Judge, I will state, as I said before, I 
think his position is correct in a measure, but I think Mr. Lord is too 
low in his price for gas. If his send-out were large enough at that price 
it would be all right ; but as it is it seems to me he is selling his gas too 
cheap. Mr. Judge’s position is correct in a measure, at least; but you 
can’t make your lighting business bear all the expenses, with the ex- 
ception of the coal, fuel, labor and all that sort of thing. It seems to 
me he is getting it a little too low for the amount of business that can 
be done in a city the size of Fort Worth. If they had 100,000 or 200,000 
inhabitants the matter would be different; but in a city of that size it 
seems to me that $1.33 for 18-candle gas is cheaper than it really onght 
to be in justice to yourself and your stockholders. I would like to hear 
from Mr. Fitzgerald on that. 

Mr. Fitzgerald—I think Mr. Lord’s position is right, if he finds that 
it produces revenue sufficient to justify him for making the change. 
I think a man supplying gas ought to supply the people with the pro 
duct just ascheaply as he can. Mr. Lord’s position is right, if his in- 
creased revenue from the sale of this cheap gas will pay him a reason- 
able per cent. on his capital. There cannot be any question about that. 

Mr. Cox—Mr. Lord told us the number of cubic feet of gas he puts 
out in the year. Is there an electric man here who can tell me how 
many watts he produces to the pound of coal, or how many watts he 
produces in a year ? 

Mr. Cushman—We can give you that information. 

Mr. Cox—Can you give that information as to the cost of coal—or as 
to the number of watts produced by a pound of coal ? 

Mr. Cushman— Yes, sir. 

Mr, Cox—They have reduced the gas rates in our town to $1.50. I 
have very littleinformation to give you about gas, but they have fol- 
lowed out the same principle that Mr. Lord has. They advertise ex- 
tensively in the newspapers, and are offering gas stoves at actual cost, 
plus freight and drayage. The information obtainable at the end of 
the first month’s run enabled the Superintendent to say to me that the 
results are very gratifying. Evidently they are somewhat in line, al- 
though they haven’t got the gas rate down to $1.33. I presume gas in 
Galveston would cost a little more on account of a certain amount of 
repairs which are due to the salt corroding the piping, I suppose, some- 
what, and by electrolytic action. The whole soil and atmosphere are 
pregnant with salt, and the pipes rot and get foul, and there are leak- 
ages that would not be met with in other places in the State. I 
would ouly be too pleased to give any information that I could, but I 
haven't been in Texas long enough to obtain much information in re- 
gard to the actual cost, for it takes a long time to acquire that by actual 
methods. The gas men have the best of us there ; they can tell intelli- 
gently by the meter what they aredoing. The electric light man cannot 
do that. 

Mr. Lord—We find the actual cost of gas printed in the public pa- 
pers. Sometimes a man will come along and offer to make gas and 
produce it at 50 cents, or 25, or even 10; but those things you know are 
not facts. Different conditions in different localities cut a great figure. 
Mr. Cox—It would be a very nice thing to know what the actual cost 








is of the different items. The cost of producing so many watts to the 
pound of coal is one thing ; the actual cost of that electricity is a dif- 
ferent thing. While I am not sufficiently acquainted with the gas bus- 
iness to make the analogy, yet I think something of that kind is wha 
we want. 

The President—You mean the cost of the gas in the holder compare 
with the electricity at the plant. 

Mr. Lord—Mr. Holmes said we ought not make the lighting busines 


‘bear all the expense.’ I happen to be in the electric lighting business 


and we are furnishing the incandescent lights at 50 cents a month 
and arc lights at $5 a month, night and day; that shows the competition 

Mr. Cox—Are you making any money on that? 

Mr. Lord—No, sir. 

Mr. Cox—Are you losing any? 

Mr. Lord—Yes, sir. 

Mr. Cox—I believe I have a little information. They have intro- 
duced a calcium carbide plant in Galveston, and I was called in there 
some time ago for the purpose of making an efficiency test—I don’t be- 
lieve I am violating any confidence in giving you that information. 
The mill is a very simple thing as it is operated. It consists in nothing 
more than the ordinary arc light, run from a 10-ampere circuit ; there 
are the two ordinary carbons one above the other, and a mixture of 
coke and lime ; the two are fused together and they manage to get a 
little calcium carbide. After that they started in with a rotary machine 
for the purpose of carrying the compound mixture under the arc. This 
time the carbons were increased from the ordinary 4 inch up to one of 1 
inch in diameter for the bottom carbon. The holder for the mixture was 
made to serve duty as the negative carbon. The gentleman down there 


‘has a patent on a flux, which consists of nothing more or less than com- 


mon washing soda. They mix up the washing soda with the coke and 
lime, and it most certainly did reduce the time of the production of the 
carbide. The actual voltage crossing the mixture is about 100, and 
with an amperage of 150 you will produce a piece of carbide, weighing 
about a pound, in from 10 to 15 minutes. Seven and four-tenths cubic 
feet of acetylene gas was made and pushed through the meter as fast as 
we could generate it. The result of our experiments in the carbide that 
we produced that afternoon cost us for electrical energy in the neigh- 
borhood of 33,000 watt hours. I would like an opportunity of correct- 
ing these figures at some future time—I didn’t bring the exact figures 
with me, but it was about that much. The carbide went very nearly 5 
cubic feet of acetylene gas to the pound. By taking the resulting car- 
bide and putting it into any vertical vessel suitably covered, and putting 
in the full weight of wate-, the gas burns with very great brilliancy, 
and I would say it would be a very great competitor of even electric 
light. That is the result they got down there ; but taking a comparison 
of prices which I worked out for them I found that the cost as compared 
with Galveston gas was very nearly thesame. That is, figuring it out 
from resultant gas, not the carbide, it was so very close to it as to re- 
flect the prospects of having very much of a competitor. 

The President—You figured the actual cost of the acetylene gas 
against the selling price of the coal gas. 

Mr. Cox—Yes ; I had no profit on the acetylene gas. 

Mr. Lord—I am glad to see the electric light men taking so much in- 
terest in the gas question. I would like to hear more discussion on 
this. If any of you electric light people live in a town where there is 
gas try a gas stove. (Laughter.) 

Mr. Judge—In reply to Mr. Holmes remark that the lighting business 
should not be made to bear the whole of the expense, interest on the 
capital— . 

Mr. Holmes—And office expense. 

Mr. Judge—I don’t see why it should not be, if the stove business 
could not be gotten in any other way ; and the increase of the reventie 
were enough greater than the expenses to pay for the additional 
attention. Not having the full business, you have to bear those 
expenses and burdens any way, and if in addition to that you can get 
business that you can get in no other way that will increase your net 
profit—that is what you are after. It seems to me Mr. Lord’s position 
is correct, that he has a line of business that he could get in no other 
way, which is no burden in carrying the interest on his capital, it does 
not increase the interest on his capital, and he doesn’t have to increase 
the expense of management. It is merely a question of increased 
receipts and expenditures, and the increased expenditures are in no 
way bearing the same proportion to the increased revenue that it does 
on the other hand. Of course, if he had entirely a fuel plant, or if he 
could get that business as regularly as he can the lighting, it might be 
all right to insist on dividing the expense for interest and management 
between the two, but I think Mr. Lord is correct in that. 
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Mr. Holmes—In reply would like to say that position is correct, only 

he has gone too far. Now, if it is good to cut from $1.75 to $1.50, and 

from $1.50 to 1.33}, why not make it say $1, 90 cents, 50 cents, 25 cents. 

The only point I wanted to make is that he has gone too far. He is 

ep his gas for less than he is justified in doing with the send-out 
e has. ; 

The President—I would like to remind Mr. Holmes that in the cost of 
gas these items enter: Cost of coal, labor, distribution, maintenance of 
works, and the distributing system of pipes. Now, in the gas business 
it is the same-as the electric business, but not so much so; the bulk of 
the business is done in a very few hours at night. A plant can be pre- 
pared to supply its lighting business, and at the same time furnish 
practically just as much gas to be consumed through the day without 
any additional labor, without any additional expense, excepting per- 
haps one more collector, or one more man in the office to look after the 
business, and the cost of the coal to make the gas; therefore, he 
increases the quantities of the sale without increasing but one or two 
items of the cost, every other item of the cost continuing the same. Of 
course, there is a point at which that would cease, but until you have 
reached that point you can consider that the increased cost of gas for 
day consumption is only as to those two items. 

Mr. Lord—The increased cost of coal only affects one item—the item 
of raw material. There has been no change in the collection or office 
forcein the last seven years. We get that increased send-out by put- 
ting the price down. 

Mr. Monroe—Can anyone tell us what is the cost of gas at the meter? 

Mr. Lord—If Mr. Cox will come to Fort Worth, I will give him some 
pointers on the cost of gas. 

The President—I can tell you the cost of gas in the holder for five 
years back. 

On motion of Mr. Faller, the Association extended a unanimous vote 
of thanks to Mr. Lord for his excellent paper. 

(To be Continued.) 








Anhydrous Ammonia for Ice Machines. 

een aioe 

Mr. Henry Faurot, in.a paper on the subject named in the heading, 
read before the Southern Ice Exchange, says : 

Ammonia, under ordinary conditions, is a colorless gas, consisting 
of a combination, or union, of two other gases, nitrogen and hydro- 
gen, in the proportion of one part of nitrogen to three parts of hydro- 
gen by measure. Under ordinary conditions of temperature and at- 
mospheric pressure, as stated, it is a gas; yet at a temperature of 40° 
below zero, at normal atmospheric pressure, or when it is subjected to 
100 pounds pressure per square inch at ordinary temperature, it becomes 
liquid ; while at about 110° below zero it congeals or freezes to a white, 
crystalline, odorless mass, becoming chemically inert and not showing 
any of the affinities or characteristics which belong to it while in a 
liquid or gaseous state. The boiling point of liquid ammonia varies 
with different observers all the way from 40° to 30° below zero F. 

Ammonia gas, when pure, is not combustible ; it burns only when 
mixed with air or oxygen, and then with explosive force. It is said 
that ammonia decomposes slowly when subjected to a heat of about 212° 
F.; faster at a higher temperature, and at about 800° F., it rapidly and 
almost instantly separates into its component gases of nitrogen and 
hydrogen. 

Ammonia gas is readily soluble in water, 1 volume of water dissolv- 
ing at 32° F. about 1,148 timesits volume of ammonia gas, and at an 
ordinary temperature about 730 timegits volume. 

In the operation of ice and refrigerating machinery, the quality of 
the anhydrous ammonia used is of great importance, and the best re- 
sults are attainable only when pure ammonia is used. To buy as 
cheaply as possible is good business sagacity when quality has its proper 
share of consideration, but poor ammonia, whatever the price, is the 
tmhost costly article about an ice or refrigerating plant. If, in purchas- 
ing a cheap or low grade ammonia, one were to lose only the percent- 
age of impurity it might contain, the hardship would not be serious. 

To illustrate : Suppose one buys a barrel of oil containing 3 per cent. 
of water. Here 97 per cent. of pureoil would have full value, the only 
loss the buyer sustains being the price paid for 3 per cent. of valueless 
substance. This cannot apply to liquid ammonia, for the mere presence 
of a small percentage of impurity is not only a loss in itself, but by its 
presence affects and depreciates the working value of the bulk of pure 
ammonia, rendering the whole of lower grade. 

It is a well-known law in chemistry tha: most liquids, when chem- 
ically pure, have a‘fixed boiling point. The addition of any substance 








or impurity raises or lowers this boiling point, and in liquid anhydrous 
ammonia it raises it, which means that ammonia boils, or ‘‘ expands,” 
at a higher temperature ; and, as the purpose of a refrigerating or an 
ice making plant is the low temperatures, or ‘‘cold,” produced by 
evaporation, boiling or expansion of the liquid ammonia in the ex- 
pansion of brine tank pipes, it is evident that the best or cheapest am- 
monia, in the end, is that which boils or expands at the lowest tem- 
perature ; in other words, the purest. 

This refrigerating effect is not the only one to be considered, as thie 
purer the ammonia, the less power it takes to compress it to a liquid, 
and power in this case means a good deal of money expended. It 
means the cost of operating the engine and boiler rooms, the cost of 
coal, water, oil, machinery, wages and other items. 

Another and most important source of loss caused by the use of im- 
pure ammonia is the greater liability to disintegration than that of the 
pure; for, as everybody knows, impure substances are more likely to 
decay or spoil than those that are pure. This applies even to substances 
at rest, while in the cycle of operation in a refrigerating plant, the am- 
monia is continually undergoing the most extreme conditions of heat 
and cold, compression and expansion, and a probable electrical excite- 
ment through friction of machinery, etc.; all of which are aids in 
hastening any predisposed tendency to disintegration. 

The substances usually making up the impurities in anbydrous am- 
monia are foreign gases, oils, water, mineral matter and salts of 
ammonia. Foreign gases consist partly of air, due to defective pack- 
ing of the piston rod of the compressor, but mainly of methane (com. 
monly called marsh gas), ethene, acetylene, carbon monoxide, carbon 
dioxide, propylene, vapors of benzol, toluol and ethane, sulphureted 
hydrogen, etc., some of them being inflammable and explosive. 

When these gases find their way into a refrigerating system, owing 
to the much higher condenser pressure necessary for their liquefaction 
than is required to condense pure ammonia gas, they greatly increase 
the power necessary for proper compression. Furthermore, methane 
and other inflammable gases, by the high heat of compression which 
they cause, readily decompose, and in sodoing greatly assist the decom- 
position of the otherwise staple ammonia ; and should there be any air 
or oxygen in the system, would possibly cause the violent explosions 
which happen now and then, aud for which no positive explanation 
has as yet been agreed upon. However, I am of the opinion that the 
above-named gases are not infrequently the cause of these explosions. 
All these decomposed and foreign gases are commonly known as “air” 
or ‘foul gases,” and an idea may be easily formed of the enormous 
loss of power due to their presence from the fact that decomposed 
ammonia—that is, nitrogen and hydrogen—furnishes only about 8.7 
per cent. of the refrigerating effect that pure ammonia furnishes. In 
other words, they require over eleven times more power to produce a 
given refrigerating effect than they do when combined as ammonia. 

Upon evaporating impure liquid ammonia, a pale yellowish fluid re- 
mains behind, which is generally called the ‘‘ water” of ammonia. 
This consists partly of heavy mineral oil, which is detrimental, as it 
works its way into the expansion pipes, forming a non-conducting coat- 
ing on the inside ; andalso consists principally of some of the different 
varieties of aleohol—methyl, ethyl, propyl], ete.—and other liquid com- 
pounds, all of which are highly inflammable and decompose easily. 

Other impurities are water, mineral matter and salts of ammonia, 
which quite often attack the working parts of the machinery or clog 
the valves of the system. 

The pipes andsystemin which ammoniais used should be thoroughly 
clean, as pure ammonia in a dirty system will work 
as badly as impure ammonia in a clean one. Ammonia 
should be tested not only for the protection of the 
buyer, but for the protection of the seller as well. 
There are many devices for testing anhydrous ammonia, 
but it is my purpose to submit only a few easy and 
convenient methods that any engineer can employ, 
and while they are not calculated to demonstrate with 
the nicety of an exhaustive laboratory analysis, they 

















will answer all practical purposes. To determine liquid toc: 
residues I use a glass tube about 6} inches deep and 

14 inches in diameter, and drawn out to a narrow 

tube at the bottom. The capacity of this tube is 100 = 
cubic centimeters, and the narrow bottom is divided or : 
graduated into cubic centimeters and fractions thereof. 

The top is supplied with a rubber cork having a vent ‘‘iumtaonin 
tube of glass, the outer portion of the vent tube being Test Tube. 


bent down close to the largetubein such a manner that 





the whole may be placed in a glass of water. To convey ammonia 
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from the cylinder into the tube a short iron pipe should be screwed 
into the cylinder valve. Open the valve and allow enough ammonia 
to run out to thoroughly cleanse the valve and pipe of any rust or 
other impurities that may have accumulated in them. Then let the 
ammonia flow into the tube until it is half full ; adjust the cork and 
set the large tube into a glass of water, placing another glass of water 
beside the first to receive the vent tube. As the ammonia boils, the 
gas passes off through the vent tube and is absorbed by the water in 
the glass. 

Care must be exercised to remove the vent tube from the water toward 
the end of the operation, and allow the last part of the ammonia to 
evaporate into the air, otherwise the water will be sucked into the tube 
and thereby spoil the test. The residue, if any remains, can be easily 
read through the graduated scale. If a quicker evaporation is desired, 
it can be obtained by placing both tubes in one glass of water. The test 
tube should be carefully cleaned, and wiped perfectly dry before using. 

To test for inflammable gases, have the iron pipe bent in such a man- 
ner that the ammonia can be discharged into the bottom of a pail of 
cold water. Submerge over the mouth of the pipe a glass funnel, hav- 
ing the end tightly corked. Allow the ammonia to flow in a small 
stream. The ammonia gas will be absorbed by the water, while the 
other gases will rise to the top of the funnel, and if methane or other 
inflammable gases are present, they will, if released and lighted with a 
match, burn with a blue flame. 

To test for boiling point, draw off about 6 to 8 ounces of liquid am- 
monia into a cylindrical shaped glass or chemical beaker. Place this 
on a wet iron plate or surround it with water, and when it boils insert 
into it the bulb only of a special low standard chemical thermometer, 
reading off through the walls of the glass, and observing the tempera- 
ture when the mercury remains stationary, as the boiling point. Com- 
mercially pure liquid ammonia should boil at not higher than 28.6° be- 
low zero F.; lower temperatures denote purer ammonia, while a less pure 
ammonia boils at a higher temperature. In testing for the boiling 
point, the thermometer should be held as stationary as possible, and 
not moved about in the liquid. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sien lliiialn 
Mr. T. G. LITTLEHALES has been appointed Superintendent of the 
Pittsburgh Gas and Coke Company’s works, at Glassport, Pa. 





THE proprietors of the Derby Gas Company, of Birmingham, 
Conn., have ordered a reduction in the net gas rate of 20 cents per 
1,000 cubic feet—from $1.60 to $1.40. The concession became operative 
on the 1st inst. 





AT the annual meeting of the Columbus (O.) Gas Company the fol- 
lowing Directors were re-elected: Emerson McMillin, W. H. Doane, 
C. D. Firestone, D. E. Putnam, N. B. Abbott, P. H. Bruck, R. C. Hub- 
bard, James Watson and Irvin Butterworth. A dividend of 3 per cent. 
was also declared, payable on and after the 20th inst. 





THE net prices established by the Council of Iowa City, Ia., for gas 
supplied by the Iowa City Gas Light Company, are: For an illuminat- 
ing use, $2 per 1,000 cubic feet ; for a fuel use, $1.50 per 1,000. 





Mr. Ross, the Secretary of the Laclede Gas Light Company, of St. 
Louis, Mo., has notified the residents of St. Louis that, for the month of 
May, the Company will make service connections free to all consumers 
who desire to use gas for fuel purposes ; the agreement, however, fur- 
ther provides that the houses of such applicants must be within 25 feet 
of the building line. 





A CORRESPONDENT forwards the following: ‘‘ The annual meeting of 
the stockholders of the Wilmington (N. C.) Gas Light Company was 
held pursuant to notice. Organization was effected by the election of 
Colonel J. W. Atkinson as Chairman. Mr. Donald MacRae was chos- 
en Secretary. The minutes of the last meeting having been read and 
approved, the President of the Company (Mr. Eugene Martin) made a 
verbal report on the affairs of the Company, after which the annual re- 
ports of the Secretary and Treasurer (Mr. R. J. Jones) were read and 
approved. The President’s statement and the reports by Mr. Jones 
showed the Company was in prosperous condition. The election for Di- 
rectors resulted as follows: A. J. De Rosset, J. F. Divine, Geo. R. 
French, Geo. W. Kidder, Donald MacRae, G. H. Smith and E. 8. Mar- 
tin. Immediately following the election of Directors, the latter per- 








fected the following executive organization: President, E. S. Martin ; 
Secretary and Treasurer, R. J. Jones; Superintendent, John W. Reilly.” 





THE proprietors of the Baraboo (Wis.) Gas and Electric Light Com- 
pany hope to have their electric lighting annex (it is arranged for the 
supplying of both are and incandescent lamps) in working order by 
June Ist. 


THE proprietors of the Gas Light Company, of the City of New 
Brunswick, N. J., have ordered a reduction of 20 cents per 1,000 cubic 
feet in the selling rate—from $2 to $1.80 per 1,000. The concession is 
to apply from the 1st inst. : 








THE 13th annual report of the Directors of the Philadelphia (natural 
gas) Company, for the year ended March 31, shows assets and liabilities 
of $9,419,822.28 The chief items of assets are, accounts receivable, 
$281,557.52 ; stock, Allegheny Heating and other Companies, $386,470; 
gas wells, $483,065: pipe lines, $5,697,169.12; charters, franchises, 
patents, etc., $521,944.30 ; regulators and meters, $615,977.50. The bills 
payable amount to $399,714 72, and the profit and loss account shows 
$1,322,988.33. The earnings of the Company were $1,289,845.99. The 
operating expenses were $789,297.79, and $243,798.91 were charged 
to expenses, which amount represented expenditures on account 
of extension of pipe lines. The surplus for the year to profit and loss 
was $256,749.29. During the year 52 wells were drilled, of which 31 
were productive of gas, 11 of oil, and 10 were non-productive. There- 
sults of drilling operations for four years show a gradual reduction in 
the percentage of non-productive wells, from 30.5 per cent. in 1894 to 
19.2 per cent. in 1897. Five wells were purchased, one of which was 
in Tyler County, West Va. In the 12 months, 32.32 miles of pipe 
were reclaimed, and 54.58 miles were laid. The total length of pipe 
lines now operated by the Company is 924.41 miles, connected by 
380.3 miles of telephone lines. The Company has under lease 88,704 
acres of gas and oil territory, situated in 8 counties of Pennsylvania, 
and 2in West Virginia. The rental and royalties paid for this terri- 
tory last year were $90,206.52. The bills payable of the Company 
were reduced from $689,089.26 to $399,714.72, and since the close of the 
last fiscal year the debt was still further reduced by $75,008.54. The 
entire output of the Company is now sold by meter, and the output dis- 
posed of for the year ending March 31, 1897, was 10,857,956,000 cubic 
feet. 


On the last day of April the House branch of the Massachusetts Leg- 
islature considered the bill, in order for third reading, proposing to in- 
corporate the Commonwealth Gas Company—for mention of the pur- 
purposes of which, see JOURNAL, March 8, 1897, p. 370. After some de- 
bate the House declined to send the bill to third reading, the vote 
standing 78 against to 37 for progressing the measure. 








Mr. ArTHUR G. GLasGcow, of Messrs. Humphreys & Glasgow, of 
New York, arrived home, from England, per steamship St. Paul, on 
the ist inst. He was quite glad to reach New York, even though the 
day was rainy. 





WE have had an occasional line from Mr. C. M. Higgins, who, de- 
spite the ease and delights of European travel, rather seems inclined to 
view his return to the land of tariffs and freedom in the light of coming 
from good to better. It is likely that he will be in Cincinnati next week 
at the meeting of the Western Association, and, no doubt, he should 
and will consider himself a fair subject for inquiry in the matter of the 
Western’s ‘‘ Experience Recitals.” 





Mr. FREDERICK EGNER, writing to the JoURNAL.from Vienna, under 
date of April 22d, says that the Vienna authorities are erecting a 
municipal gas plant in that city, the carbonizing department of which 
is to consist of 180 benches (all nines) of retorts on the ‘‘sloper” prin- 
ciple. The work of construction is being directed by Herr Herman. 
This construction is the result of a difference between the Vienna 
authorities and the proprietors of the Imperial Continental Gas Asso- 
ciation (who have been supplying gas to Vienna for a term of years) 
over a conference respecting the renewal of the Imperial charter, which 
expires in 1901. The conferrers could not agree on terms, and the 
Viennese authorities determined to engage in the supply on public 
account, and for ordinary account also. The municipal plant is located 
not far from the Erdberg station of the Imperial Continental Associa- 
tion in Vienna, and it is arranged on the basis of a maximum daily 
make of 22,000,000 cubic feet. 





Mr. JoHN Morton has. purchased the plant and franchises of the 





San Mateo (Cal.) Gas Company, and will improve the properties—they 
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need improvement too. Mr. J. Wiesender, the former proprietor, will 
keep on managing the Company’s affairs. 





Mussrs. I. P. Raup, Kimber C. Raup, Edward B. Raup, William 
Frederick and William R. Peoples, of Jersey Shore, Pa., have applied 
to the authorities for the right to operate a gas works at that point. 
Jersey Shore is in Lycoming county, Pa., ata point ou the west branch 
of the Susquehanna river, two miles north of the Philadelphia and Erie 
Railroad, and is about midway of Williamsport and Lock Haven. It 
is quite a flourishing settlement, but in our opinion it is far too small 
to support a gas works. 





AT the annual meeting of the United Gas Improvement Company 
the following officers were elected : Directors, Thomas Dolan, George 
Pailler, Wm. L. Elkins, P. A. B. Widener, C. A. Griscom, W. W. 
Gibbs and Samuel T. Bodine ; President, Thomas Dolan. 





Mr. J. H. Maxon, Superintendent of the Gallipolis (Ohio) Gas and 
Coke Company, writing to us under date of the 28th ult., says that 
President Stockhoff and his associates have authorized him to announce 
the fact that ali gas used in Gallipolis, beginning with the Ist inst., will 
be billed at $1 per 1,000 cubic feet. The prior rates at Gallipolis were: 
$1.50 per 1,000 on fuel account; on illuminating account, $2. When 
the illuminating account per month exceeded $4, a discount of 10 per 
cent. per 1,000 was allowed, which discount was increased to 25 per 
cent. when the account per month exceeded $10. The new rate is a sur- 
prisingly liberal one ; but it undoubtedly means that the Gallipolis Gas 
Company will no longer be satisfied with aping the position for so 
many years occupied by its quasi-namesake on the Gulf of Taranto. 
To make the reference plain, the proprietors of the Gallipolis Gas and 
Coke Company propose to free themselves from any interference with 
their property by the local electric lighting company. The Gallipolis 
Company sells gas stoves, of any sort, at the price of the stoves to the 
Company. 


Miss ANNA Barrows has been retained by the Salem (Mass.) Gas 
Light Company to give a series of lectures on cooking by gas—perhaps 
it would be closer to the truth to say that Miss Barrows will demon- 
strate, rather than lectuze upon, how gas may be utilized in the homes 
of Salem as a substitute for solid fuel in the days of heat that are to 
come. ‘The course is catalogued for four demonstrations : At 3 P.M. of 
the first and third Tuesdays of May, and at 7:30 p.m. of the second and 
fourth Tuesdays of the current month. 








Mr. RaLpH WoopwakrbD, Superintendent of the New Rochelle (N.Y.) 
Gas and Fue! Company—a property of the American Gas Company— 
reports that Mrs. Gesine Lemcke, of New York, has completed, at New 
Rochelle, a most successful series of demonstfation examples of how to 
cook by gas. The demonstrations, which were made at 2:30 p.m. of the 
afternoons of April 26, 27 and 28, were attended by the very best house- 
wives of New Rochelle, and Woodward and his Company are more 
than satisfied over the results of Mrs. Lemcke’s cleverly spoken ‘‘talks.” 





THE proprietors of the Brockton (Mass.) Gas Light Company, as was 
intimated by us last week would be the case, have determined to re- 
build their plant. It is estimated that $50,000 will be required to carry 
out the plans of the Directors. : 





CoL. JEREMIAH COVENEY, Postmaster of Boston, Mass., and at one 
time (1891-2) a member of the Massachusetts Board of Gas and Electric 
Light Commissioners, died at his home_in Cambridge, Mass., on the 
evening of April 29th. He was in his 47th year, and was well liked by 
those who knew him best. 





AFTER a careful looking over the field, those who proposed the con- 
struction of a gas works at Warwick, N. Y., have decided not to go on. 





On June 19 the voters of Tyrone, Pa., will ballot upon the question 
as to whether or not that place shall acquire and operate a gas and 
water works plant on municipal account. 





Ir is not at all unlikely that important changes will shortly be 
reported in the ownership of the Waltham (Mass.) Gas and Electric 
Light Company’s possessions. 





It looks that a gas supply for Lonaconing, Md., will shortly be 
arranged for. The place is too small for anything but an unambitious 
electric lighting concern. 


4 





THE authorities of Georgetown, Ky., havea municipal gas plant on 
their hands, and they would like to dispose of it. 





Tue Baltimore (Md.) Herald, of the 1st inst., had this to say : 

‘* James Brady vs. The Consolidated Gas Company, of Baltimore, 
This suit was brought by Brady to recover for the death of his 
daughter. Mr. Brady’s daughter was found dead in the cellar of her 
house, and the plaintiff complained and sued the Company on the 
ground that the leakage of gas that caused the death of the child was 
due to the negligence of the Company. The child was found dead in the 
cellar of a house on East Chase street, October 11, 1893. The supply 
pipe came in 1 foot from the floor of the cellar, and the plaintiff, 
Brady, was in the habit of having coal dumpedin the cellar. Thecourt 
below ruled that there was no evidence to show that the death of Miss 
Brady had been from the negligence of the Company, and, judgment 
being in favor of the Company, Brady appealed. The Court of 
Appeals affirms the judgment in favor of the Company. Opinion by 
Judge Russum.” 








Cement Protection Against Rust. 
ee es 

Thomas P. Roberts, Chief Engineer of the Monongahela Navigation 
Company, of Pittsburgh, has recorded in a letter to Chess Brothers of 
the same city some very interesting observations which have a 
bearing on the use of steel and iron in connection with concrete in 
building operations : 

It is a matter of common observation among engineers and others 
who have had occasion to demolish work where hydraulic cement had 
been used in the original construction to find that any metal in the 
form of nails, bolts, etc., found imbedded in the mortar was in a per- 
fect state of preservation. Where this is not the case it is owing to 
causes not due to the cement, such as cracks, etc. Even where irun or 
steel so imbedded had originally polished surfaces the exclusion of the 
atmosphere by the cement has preserved the original gloss, sometimes 
perfectly. In other words, a cement protection may be said to either 
perfectly preserve or greatly impede natural decomposition of metals. 

All building cements are of an alkaline nature and hence in common 
parlance ‘‘ hostile” to acids—i. e., ready to neutralize acids. They are 
also absorbents of moisture, or, more correctly speaking, utilizers of 
moisture for their own (chemical) needs. After cement has once set, 
however, it is more or less inert or natural ; but can be said when so 
inert to have certainly no affinity for vegetable or metallic substances. 
Aluminum may be among the possible exceptions to commercial metals 
not affected by close contact with cement mixtures. Hence it follows 
wherever metals—and I will add to this wood work also—are covered 
with cement mortar they are protected more or less perfectly from rust 
or decay. This rule applies to objects so imbedded in cement whether 
above or below surface of water, for it must be the case that so long as 
the element oxygen is kept from contact with wood or metal surfaces 
their decay or rust is impossible. To illustrate I will mention an easy 
experiment. Place polished disks of iron or steel in a jar of water from 
which the uncombined oxygen of the water has been absorbed with 
permanganate of potash. No matter how long said jar is tightly sealed 
the metal surface will remain perfectly bright. But once remove the 
stopper—even for a single instant—oxygen from the air descends in a 
twinkling (invisible to the eye through the water) and in a few hours 
the disks will begin to tarnish. 

In 1861 the Navigation Company had occasion to repair the walls of 
one of their locks. That portion of the chamber known as the ‘‘ wet 
belt ’—i. e., the courses of masonry involved in the lock lift, alternately 
wet and dry in the process of locking—was sheeted over with two 
courses of oak plank spiked to vertical timbers let, for the purpose, in 
the walls. Cement grout was then poured in behind the planks so that 


the little space between the planks and the wall was filled, the backing 
being imbedded in cement. It was thought this — would have 
to be renewed in a few years—the ‘‘ durability of ordinary fences, no 
doubt, giving the idea. In this case, however, decomposition never set 
in, and the ~ er facing, now 35 years old, is still intact, though the 
face next the lock is badly battered, of course, by the attrition of 
thousands of vessels annually. Who could imagine that without the 
cement to preserve both the wood and the spikes these planks would 
have laste so long ! : 

Another case, and this under my own observation : In 1891 our men 
in overhauling some masonry work which had been permanently sub- 
merged beneath the surface Tor 43 years, found imbedded in thé old 
cement morsar and only 4 inches from the face of the wall, a mason’s 
point” of octagonal steel 4-inch diameter by 10 inches long, which had 
evidently been lost by one of the original workmen in 1848. What most 
astonished me was to observe that the point proper and the batter end 
of the tool were as bright as a new silver dollar,or certainly as bright as it 
was the last day it had felt the impact of the mason’s mallet or hammer. 


. 
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The Market for Gas Securities. 





At time of writing (noon, Friday) the news 
that Governor Black had signed the grad- 
ed gas bill was received. On receipt of the 
information at the Exchange, Consolidated 
advanced to 164, and we have no doubt that it 
will speedily go on to the highest figure yet re- 
corded for it. All other city gas shares are 
strong. New York and East. River common is 
60 bid, and Standard common has finally 
reached par and over ; Mutual is 245 bid, and 
Equitable is 216 bid. From our point of view 
all classes of city gas shares are cheap at the 
reported bid prices, with Consolidated and Mu- 
tual likely affording the most profitable oppor- 
tunities. Brooklyn Union moved up to 1094, 
on the declaration of the semi-annual dividend 
of 3 per cent. and the signing of the contract 
by Mayor Wurster and Commissioner Willis 
for a graded rate in Brooklyn. 

Chicago gas is 83§, on the declaration of the 
reqular quarterly dividend of 1} per cent., and 
on the likelihood that legal consolidation of 
all the gas interests of Chicago is in a fair way 
to being achieved. Bay State is neglected, at 
9 to 94, and Baltimore Consolidated is also dull 
and unsteady, at 573 to 58}. Consumers, of 
Jersey City, is 75 to 80, and the bonds of the 
Company are 100 to 101 ex. interest. The new 
stock of the San Francisco Gas and Electric 
Company is 94 bid, despite a desperate effort 
on the part of local bears tw depress it through 
the claim that important opposition will shortly 
be established in respect of its electric lighting 
trade. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Wau St.. New Yorx Crrv. 
May 10. 
will receive particular attention. 





2 All co 


of $100 per share. 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated. ........++++++. $85,480,000 100 164 1644 
500,000 5 1% ay 
220,000 ae 100 
4,000,000 100 216 
1,000,000 1,000 105 
2,300,000 1,000 i114 é 
658,000 Re 108 = 112 
8,500,000 100 245 <s 
1,500,000 1,000 100 102 
750,000 f wi 
150,000 50 85 
150,000 1,000 oes 98 
New York and East River.. 5,000,000 100 60 61 
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Bonds ist 5's........++++ 3,500,000 1,000 109 100% 
“ 1st Con. 5’s....... 1,500,000 a 102 «= 08 
Richmond ei Wek, sicker 348,650 50 50 
Bonds,...... 100,000 1,000 es a 
GeemRE vicusaccensccs soos 5,000,000 100 100 1 
Preferred ........ esseeee 5,000,000 100 116 120 
— ist — 5’s 1,500,000 1,000 11 118 
Yonkers . eocesosecessoes 299,650 50 836 130 
Out-of-Town Companies. 
Brockiyn Union ......++6005 15,000,000 100 10944 109% 
” Bonds C's) 15 000,000 1,000 1104 ..* 
Bay State. ........se06 dass 15,000,000 50 9 914 
as Income Bonds.,.. 2,000,000 1,000 35 
Boston United Gas Co.—- 
1s Series S. F. Trust.... 7,000,000 1,000 aa 85 
ew 7 -” 3,000,000 1,000 70 72 
Buffalo Mutual............. 750,000 100 125 oe 
” Bonds....... 200,000 1,000 % 100 
Central, San Francisco.... 2,000,000 7 95 ai 
Chicago Gas Co...........++ 25,000,000 100 8g 8354 
Chicago Gas Lt. & Coke Co. 
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CO ceccencsecdssssee 1,069,000 st 72 74 
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PONG iss idetanennctie 750,000 2 ae 145 
Indianapolis...... ........+. 2,000,000 132 3=:185 
OS > SER PR icine 2,650,000 pe 105% (107% 
Jersey City........... aicueke 750,000 20 0= «180 ‘i 
Lafayette Gas Co., Ind..... 1,000,000 100 R4 88 
Bonds ....0000 seessecese 1,000,000 1,000 92 95 
Lowisville........200-sceeee 2,570,000 50 Fs «s 
Laclede, St. Louis.......... 7,500,000 100 2214 22 
Preferred. ........ cesses 2,500,000 100 73 ‘ 
Bonds.... aceeseess 9,084,400 1,000 95 951g 
Little Falls, N. YZ cteccoeses 50,000 100 100 
Bonds ....... Cove cesses 25,000 as aa 100 
Montreal, Canada .......... 2,000,000 100 20 .. 
Newark,N, J.,GasCo....... 1,000,000 93 98 
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Oakland, Cal..........sc00s + 2,000,000 534 C4 
- Bonds......... . 750,000 i 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage....  20,100,00 1,000 és 108 
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Rochester Gas & Elec. _— 2,150,000 50 ee eo 
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Consolidated 5°s........ 2,000,000 8% 9 
San Francisco, Cal. ........ 10,000,000 100 94 9446 
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st M fy PBvccccses 650,000 ay. 84 87 
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ENGAGEMENT DESIRED 


By a young man familiar with all branches of the gas busi- 
ness. Willing to begin at moderate salary. Best of refer- 
ences. Address 

MAGUIRE, 
1144-1 268 West Twelfth Street, N. Y. City. 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 

Mouthpieces and Lids, for four Benches of 5's 

and for one Bench of 8 retorts. 

Tweo Coolers, or*Air Condensers, each of 150 000 
cubic feet capacity. 


Multitabular Condenser, shell, 36 in. diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 
“Sees” 11 ft. 9in. high. Three man- 
S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 





Connelly Iron Sponge and Governor Co., New York City 748 | 





Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of Sixteen years’ experience in tne 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly compe’ mt to take 
charge of any plant. separately or combines. A practica! 
mechanic, and understands the erection of a plants and 
everything pertaining to the business. Not afraid of work. 
no object unti ability | is proven. Bowe of references. 
1108-tf Address ** M, E. J., Journal. 





FOR SALE, 


One 8-Foot Station Meter, with 12- 
Inch- Connections. 


In good order and in use. Address 
1127-tf NEW HAVEN (CONN.) GAS LIGHT CO. 





For Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1007-tf Fort Wayne, Ind. 





ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS COAL 
KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


GAS COMPANY SECURITIES 


A SPECIALTY. 














Brookl 
te “Gonsghianted of New Jersey, 
troit, 
Grand theptde, 
St. Paul. 
CUSTAVUS MAAS, 
Telephone, end. 26 Broad St., N. Y. 





MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 
Exchange. 





1119-tf Dubuque, Iowa, 
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- THEO. CLOUGH, 


(Established 1870.) 
SOLE MANUFACTURER OF THE 


Haxim& Clough Adjustable Gas Burners 


E.H Mickel Tips for 
Water Cas a Speciality. 


THEO, CLOUGH, - - Dobbs Ferry, N. Y. 
Patent Lava Gas Tips. 


UNIFORMITY 
ALL SIZES 
AND SHAPES. 


QUARANTEED. 
D. M. STEWARD MFG. CO. 


CHATTANOOGA. TENN. 


J. C. GRANGER, srcacits Scntxon 











pe END cas |¢’ 
oneun TUBE. 
TUBING phn. 
Guaranteed Sortie Tubing: 


682 to 688 Hudson Street, New York City, 
Our Mica Chimneys 
Fah For Welshach Lights 





BEST IN THE WORLD. 
ee 


Get Catalog 
and Discounts. 


2.0m 


The MICA MFG. CO 


Micasrniths, 


88 Fulton Street, 
N. Y. City. 





P 3 y 
MICA CHIMNEY. 
Etched to 
enone 





BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


~ ¥or continuous 
records of 
‘ Street 

~ Gas Pressare 


ton’ bs Opueation 
ate tion 
Low in Price. 





Fully Guaranteed. Send 
for Circulars. 


The Bristol Go., 


Waterbury, Conn. 


Simple in Con- | 








GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 
Agts. § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
| Michell & Co., - - 154 Congress Street, Boston, Mass. 
Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 








Tube Boiler of the World 





The Pioneer Vertical Water- 
-> THE HAZELTON OR PORCUPINE BOILER. 








After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K:ND. 
Correspondence Solicited. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Address, *‘Paila,”’ New York. 
Tele., ‘*1229-18th St..." New York. 


Gen'l Office, 716 E. 13th St., N.Y. USA 








SCREEN F'IEsit.D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


ae WC. £6. GREENFIELD, - 


EAST NEWARK, WN. J. 








TH Patent “Standard” Washer-Secrubber 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 
As in use in most of the principal Gas Works in Great Britain and on-the Continent of Europe. 





THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ. : 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 
“T have had No. 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 


final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


_ “The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with 1t. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 





FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAS, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 
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Special Trays for tron Sponge or Oxide of Iron, 














353-3557 West Thirty-third Street, New 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send for Cireulars. 








COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
- from the Storage Bins to Boiler 
Room and Retort Houses, 


INDUSTRIAL RAILWAYS 


i Specially designed for handling materia] 
j in and around 


Gas Works, Coal Yards, Factories, Etc., Etc, 





CHURCH’S TRAYS a Specialty. G. W. HUNT COMPANY. 





¥ork, | | 









A CONVENIENT 











BINDER for the JOURNAL) HUGHES’ “GAS WORKS,” 


STRONG. 


DURABLE . : Their Construction and Arrangement, 


45 Broadway, N. Y. Gity. 











And the Manufacture and Distribution of Coal Gas. 


Originally written by SAMUEL HUGHES, C.E. 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 


x.v.cer.|& M. CALLENDER &-CO., No. 32 Pine Street, N. Y. City. 




















cOXxs 

a CAS-FLOR® 
. COMPUTER. 
e 


Copyrightrevedy 


WU ttaw Connee voRR 


























Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible cond. 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $6.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 








s 






With Instruct 









Translated with Permission of the author by GEO. M. RICHMOND, M.E. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 


. PRACTICAL HANDBOOK ON 


m GAS ENGINES __. 


ions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


rice, $1.00. 






















avshircd 
















May ‘10, 1897 , — Gas Light omen 735 


— 





RENEE 


LOW PRICED GAS RANGES. 


Just the thing for these Hard Times. Will cook for 
a large family. Write for catalogue and discounts. 
A full line of all kinds of Gas Stoves and Ranges. 
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A. WEISKITTEL & SON, | "EW YO°K BRancu: NEW ENCLAND ACENCY : 
Factory: BALTIMORE, MD. 1387 BROADWAY, N. Y.| WALDO BROS., Boston, Mass. 








aten t Cutter 


THE ANDERSON Estenncuties For Cutting ast, Wrought BAER wIN D, 


Made in all sizes, ¢ 2 ff ~ Iron, Gas & Water Pipes, | SOLE IMPORTER OF THE CELEBRATED 


THE ANDERSON PIPE CUTTER German (Stettin-Didier) Clay Gas Retorts, 


MPANY, Manufacturers, 









, , ‘ J ine idlioos 8t., Marlboro, M 
Will cut from 2 in. to 24 in. Ce NY Office, 136 Greenwich 8t- st'| BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 


vate cade e | Stettin “Anchor” & “Eagle’ Brand Portland Cement 
Met Wk Girect, Boston, Mass. 10 & 12 Old Slip, New York. 





5 Pipe Cutting Tool 








ee ee eee ee 


crtarest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the _— for which they are set regardless of high 
or low pressure in the penn l 


WELSBACH LIGHTS » are fully Secale =i & the ‘or themselves preventing the breaking of 
manties and chimneys. Th Griers may be be f afren s o the Webuech Go! or os or sent to ourselves. 


THE WILDER MANFG. CO., ” - 818 Cherry St., PHILADELPHIA. 
0000 0000 0000000020000000 00000008 0000000008 0008 000800000008 000000008008 


RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers. Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAI. WORK OF EVERY DESCRIPTION. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Coal, 





EASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS CO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc, 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETO. 


Ivo. 118 Farwvell Awenue, -- Milwvaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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P. H. & F. M. ROOTS CoO. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 














Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 
Office will be continued for the sale of the Roots’ Brower. 





New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. _ 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO. 


Commnexrsville:- Indiana. 








New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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IRON ROOF FOR SALE. 


Dimensions of building, 87 feet in width, 225 feet in 
length, one story in height; side walls and gables of 
brick. Building designed for a Machine Shop, but, 
owing to the failure of the purchaser, the Iron Roof 
Trusses are now offered for sale at a bargain. The 
Roof is admirably adapted for a Machine Shop, Car 
Barn, Paper Mill, or for any other general manufac- 
turing purposes. Apply to the 


BERLIN IRON BRIDGE CO.. 
EAST BERLIN, CONN. 














Avex. C. Humpurers, M.E., ArTHuR G. GLaAsGcow, M.E., 
MANHATTAN LIFE BUILDING, Casle ADDRESS, 9 vicrortia ST., 
(64 sroapwar,) LONDON 4& NEW YORK, LONDON, 8. w.- 
Sew YORK. HUMGLAS.”* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





PUBLIC LIGHTING TABLE. 


ESTABLISHED 1834. INCORPORATED 1868. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, 


ST. LOUIS, 
SAN FRANCISCO. 























= 




















MAY, 1897. 
Table No. 2. 
v1] Table No. 1. NEW YORK 
2 FOLLOWING THE CITY. 
E MOON. | At Nieut 
& LicuTine. 
i] ° | 
A E Light. Eating Light. | Extin- 
Pa. | AM. 
Sat. 1| 7.20 5M) 4.00 am)| 6.45 | 4.00 
Sun 2| 7.30 4.00 6.45 | 4.00 
Mon.} 3} 7.30 4.00 |! 6.45 | 4.00 
Tue. | 4] 7.30 4.00 6.45 | 4.00 
Wed.| 5] 7.30 4.00 6.45 | 4.00 
Thu. | 6)10.40 4.00 6.45 | 4.00 
Fri. | 7/11.10 4.00 6.55 | 3.40 
Sat. | 8/11.50 4.00 6.55 | 3.40 
Sun. | 9)12.10 49 | 3.50 6.55 | 3.40 
Mon. 12.40 3.50 6.55 | 3.40 
Tue. 1.10 3.50 6.55 | 3.40 
Wed. 1.30 3.50 6.55 | 3.40 
Thu. 2.00 3.50 6.55 | 3.40 
Fri. NoL. |INoL. 7.00 | 3.30 
Sat. NoT..FuiNo L. 7.00 | 3.30 
Sun. NoL. |NoL. 7.00 | 3.30 
Mon. 7.40 pmj10.10 pm|| 7.00 | 3.30 
Tue. 7.40 11.10 7.00 | 3.30 
Wed. 7.40 12.00 ami} 7.00 | 3.30 
Thu. 7.40 12.40 7.00 | 3.30 
Fri. 7.40 1.10 7.10 | 3.15 
Sat. 7.40 La} 1.40 7.10 | 3.15 
Sun. 7.50 2.00 7.10 | 3.15 
Mon. 7.50 2.20 7.10 | 3:15 
Tue. 7.50 2.40 7.10 | 3.15 
Wed. |26) 7.50 3.00 7.10 | 3.15 
Thu. 7.50 3.40 7.10 | 3.15 
Fri. 7.50 3.40 7.15 | 3.15 
Sat. 7.50 3.40 7.15 | 3.15 
Sun. 7.50NM| 3.30 7.15 | 3.15 
* Mon. |31) 7.50 3.30 7.15 | 3.15 





























TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....233.00 | January. ...423.20 


February. . 
March 


December. . 


187.20 | February. ..355.25 
202.00 | March..... 355.35 
170.40 | April...... 298.50 


. .200.00 | October .. ..374.30 
.. 205.20 | November ..401.40 
220.10 | December. .433.45 





Total, yr. .2216.00 | Total, yr...3987.45 
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To Whom It May Concern. 


BR — 








WE have learned that the makers of the “Sunlight” lamp 


assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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‘ THE UNITED 














GAS IMPROVEMENT CO. 











DREXEL BUILDING, PHILA.,, PA. 





Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 
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Standard ‘‘ Double Superheater’”’ Lowe Apparatus, designed for the use of Naphtha, Crude O1i, er “‘ Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 





Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 


-and Anthracite Coal, or Gas House or Oven Coke. 








a 
PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION Co, 


EF'ort Wayne, Ind. 
ENCINEERS AND BUILDERS OF CAS WORKS. 


The Improved Lowe Water Gas Apparatus. 
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improved Double Superheater Lowe Water Gas Apparatus, for use cf Crude Oil, Distiifate=. or Naphtha and Gas House or Oven Cokes, or Anthracite Coals. Results arc Cuaran‘ced. 


Also, Coal Gas Apparatus, Bench Castings, Purifiers, etc., etc. 


GAS STOP VALVES, Especially for Gas Purposes. 
NEW YORK OFFICE, 32 Pine Street, - - WM. HENRY WHITE, Engr. 


2 THE NEW Y R M 
LUDLOW YALYE MFG. C0., W YORK to nN E PAINT Ci 


MANUFACTURERS OF 








< 
VALVES, : Pt Le 
7 a& 1% 


Double and Single Gate, 4 in. to 72 in., outside and i 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. _WRUFACTURERS 92 OF _ 


PAIN T ““" Holders 


And all Ironwork about Gas Works. 
POUCH BEE Pwsin, N. WY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves aud Gates for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Vaive. All Work Cuaranteed. 


Works & Gen'l Office, Indian Cechard, Mass. Treasurer's Office,72 Kliby &1 12 Milk Sts., Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Flatt St. 
St. Louis Office, L M. Rumsey Mg. Co,, 810 North Second St. 























‘SEND FOR CIRCULAR, 
SEND FOR CIRCULAR. 





Aydraulic Main Dip Regulators, Check Valves, | GASHOLDER TANKS AND The Gas Engineer’s 
Poot Valves, Yard Wash and Fire Hydrants, |GAS WORKS MASONRY COMPLETE) “aboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOAN HORNBY, F.1.C, 
OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, Price, $2.0v. 
TROY N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.|4-™M. CALLENDER & CO., 22 Line Street, N.Y. Ui. 
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NATIONAL GAs == WATER Go., 








218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” : ae 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


little space; uses very little steam ; 
10 to 15 per cent. No works too small to use them profitably. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governcer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
saves formation of carbon in retorts; increases yield 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOoxKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 

By Gzorez Lunar, Price $12.50. 
TREATISE ON THE COMPARATIVE 
COMMERCIAL: VALUES OF GAS 

COALS AND CANNELS. 
By Davi A, Granam. 8vo., Cloth. Price $3. 





Orders for these books may be sent to this office. 
A. M. CALLENDER & CO., 
Pins 62., N. ¥. Orr 








DOUGLAS’ FERRIC OXIDE | 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Se Sepa. wee eatannes ee cas and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (*ctsCcnosny) Ann Arbor, Mich. 








IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklyn N.Y 





FParson’s Steam Blower, 


FOR IMPROVING BAD pment IN BOILERS, AND FOR BURNING BREEZ! 
BR OTHER WASTE MATERIAL. 


PARSON” S TAR BURNER 


AL TAR AS FUEL. 


PARSON’S “AIR TR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial No sate 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-7ER COMPANY 


H. E. PARSON, Supt., 





67 Bremen Street, Brooklyn, N. Y. 
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oom PERKINS & CO., :2nm 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 
Old Kentucky Shale and 0. K. Boghead. 


s Shipments from New Work, Philadelphia, Baltimore and Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 








— 











Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade 3 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming’ 


P1lELD S ANALYSIS 


‘For the Wear 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
. Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Mangr. of The Cas Lt. & Coke Co., London. 
3 Price, $5. For Sale by 


A.M. CALLENDER &CO., - No. 82 Pine Street, N. Y. City. 


‘Washington Building, New York. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CREE PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a — cal Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
fimsite number ef copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to’ 


A. M. CALLENDER & CO, - ~ No. 32 Pine Street, New York. 














May 10, 1897. 


American Gas Light Zournal. 


745 





— 





GAS ENRICHERS. 


GAS COALS. 





the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COBH :E.. 


MINES, - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON, 
71 Broadway, N. Y. 60 Congress St., Boston. 
= 
KELLER ADJUSTABLE 
COKE CRUSHER. 
So ee will 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Ind. 
Correspondence Soiicited. 


The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.1.C. Price, $2.50. 


OFFICE, = = 


AGENTS, } 








A. M. CALLENDER & CO., 32 Pine Sr., N. Y. Crry 











GREENOUGE’S 


“DIGEST OF GAS CASES,” 





Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may besent { 


Ae M. CALLENDER & ©O.. 32 Pime St., N.1 


— THE — 


PENN GAS COAL CO. 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





‘heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 
FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpMuND H. McCuLLouGgH, Prest. Cuas. F. GODSHALL, Treas. H. C. Apams, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





YFrwrOorINTS OF SHoBIPFPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom f.¢m sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum,. Gas Oil. 








Toledo, O., and Pittsburehn, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 








GAS NAPTHA. 


Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. — 





Established 1868. Incorporated 1890. 
Cuas. E, Gregory, ‘a8 ‘ies tee, V.-Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a -— 
Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
262 —_ 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 














Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

FIRE BRICK . ° 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exciusive Agents for 

The Mitchell Half-Depth Regenerativs Furnace. 


This is the original coal-consuming Furnace for Retort 
Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 
Proprietors of the Coze System of Inclined Retorts. 


Manufacturers of é 


sof bine st., St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Fetorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works, 
Works, Weber, N. J, 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 








Fine Brick 
AND 


Cray RETORTS* 














Works, 
LOCEPORT STATION, PA. 


Successor to 


—ESTABLISHED 1x64.— 


JAMES GARDNER, JR., 


GaRDN ER & Som 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE GENCHES FOR THE U. 8. 











(EsTABLISHED 1856.) 
kk EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

4 vement of great value for patching retorts, 
— 
and fearonah in ia wr work. Fully warranted to 
PRICE LIST 
In Kegs, 100 to 200 ” wd 
In Kegs less than 100 alt SE 4: 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, 

GEROULD'S IMPROVED oo 


Cc. lL. GHROULD & CO., 
N. 34 & Prospect Avs., Mit. Vernon, N.Y. 


Western Agent, H. T. GEROULD 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





MEN! Materials for Gas Companies 


We have etudied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 





Half and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tuo. J. Surru, Prest. J. A. Taytor, Sec'y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0 


MANUFACTORY aT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile; 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ed and Guff Oruamenta) Tiles and Chim: 
sey Tope. Baker Oven Tiles 13x 13x32 
and 16x 10x22 


WALDO BR°S., 102 MILK 8T., BOSTON, MASS. 
Sole Agents for New Engiand States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous lustrations 


Price, $3.00 


A. M. CALLENDER & CO 32 Prue Street, N. Y. City 
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we. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


Single Cylinder. 


impulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work’ and 
Isolated Electric Plants. 


RR 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
1od works through s‘uffing box in front end of cy}inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD. 


the past eight years. Address — w iw, GOODWIN,E President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERNZGASKCONSTRUCTION CO. Bldrs. £8Gen. Agts. Fort Wavne Ino. 
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DAVIS & FARNUM MFG. CO, 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulean Bldg, 8 Oliver St 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















4 Steel Tanks for Gasholders, Iron Roof Frames and Flo Ors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for ‘a Com. 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special mca od all Descriptions. 


GAS ENGI NEERING COM PANY, 


a, INCORPORATED, 
Conestoga Building, PIrrseY RGH, PA. 


MANUFACTURERS © 














F. L. SLOCUM, Prest. 





Gas Works Machinery a all kinds, SAM'L wooDs, 1 


PATENTEE AND OWNEE 0} 


PITTSBURGH WASHER- SCRUBBER, 


FELDMANN AMMONIA MACHINE, | | Ve 
For producing Sulphate, Aqua, Chloride ; - BERR aPSe } 
“a ” pp eet g , 








and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 


; AMMONIA MACHINE. : NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


| te Mura Manufacturing Company, 


Steel Gasholder Tanks, 


Sinaie, DousBle AND TRIPLE-LIFT GASHOLDERS, 
am— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —ssnm. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Gondensers, Scrubbers, Purifiers 
Wooden Trays, Floor Garriages, Genter Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT- HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORESE, MD. 







































































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS, 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers, 
ROOF FRAMES. 
Bench Castings. 
Girders.: 
OlL STORAGE TANKS 
BHEAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








Ww. vam EN J. T. WESTCOTT, L. L. MERRIFIELD, 
Gen’i Mang’r & Treas. Chief Engineer. 


The eonomical Gas Apparatus Construction Go., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plans and Estimates Furnished upon Application. 











LOWE WATER GAS APPARATUS, 
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enw’ RD. WOOD & CO. “ns. 


400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE| Gas HOLDERS 


SOLE MAKERS OF Single, Double and Triple Lifts, with or without Wrought Iron or Stee! Tanks 


THE MITCHELL SCRUBBER | PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


¢{PATENTED) CUTLER’S 


TENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. PA’ SB eesti 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. } weavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rFicts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 




















BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

= Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


- Salt -Sealing Retort Mouthpieces & Lids 


: ee For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS. -wieswuse car womvnns o wna soos 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under 8 stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. Ais, GERVION CLEANERS, DRIP. PUMPS, abe OTREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Pans and Estimates Furnished. Oo. A. Ger RORER 
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GAS WORKS APPARATUS AND CONSTRUOTION. GAS WORKS APPARATUS AND CONSTRUCTION. 






















H. RansHaw, Prest. & Mangr. T. H. Branca, Asst. Mangr 
WiiiaM STacey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING GO 


Established i85!. 






Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
CIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 
The Ammonia Washer-Serubber. 
The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still. 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GS Wall Street, New york City. 





























Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 


ON THE CONSTRUCTION AND WORKING OF Permenty wits the Goudieantel tose Werke. 


Regenerator Furnaces, | Draughtsman and Constructing Engineer. Consulting and Contracting Gas Engineer 


By Maurice GrauaM, C.E, Dra‘wings, Specifications and Estimates furnished for the-con | Estimates, Plans and Specifications for New Works (Coa 


, seruction of new works or alteration of old works. Special i 
Price, $1.25. , attention given to Patent Office drawings. or Water Gas), and for Extensions or Alterations. 


A. M. CALLENDER & CO., 82 Pine Street, N. Y.3| Office, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - -- New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending: or improving: their Plants respectfully’ invited. 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel” Street, Philadelphia, Pa, 














BUILDERS OF 


Gasholders 


E l singte or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES 7 FLOYD & SONS, “°Gregon Tron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND ¢ GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castin: nga, Reqennsetive ond Half Regenerative Furnace Casti densers, Tower Mechanical Scrubbers, Purifiers, Malleable I Reto Eats, Sot 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Samy Mog 4y Angies, Reducers, oes Bonde. Sectional Sleeves, Plugs, Caps, Street Drips, 0t0., easton ee i 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown,Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


~ Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies, and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brookiyn, N. Y 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 























ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
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GAS AND WATER PIPES. 


GAS METERS. 





~ THE OHIO PIPE COMPANY, 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Davip Leavitt HouGu, 
26 CORFLANDT ST. N.Y. CITY. 


Consulting Engineer. 
ev Declgus and Estinstce. 
Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 








CAST IRON 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


Works at Phillipsburgh, N. J. 


New York Office, 160. Broadway. 


WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





OF rice 
pd NEW YORK, 


== J 


CAST IRON =- 







~anetclea WOR 





= 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


WATER AND GA8. 
Alse, ruavent PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER & CO., 


$5.00. 


No. 32 Pine Street, New York. 








SCIEN PTPIEIC BOORS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


Cucak TREATISE ON HEAT AND VENTILATION, 
a bh Special Relation to Illuminating, Heating and Cook 
pw y Gas. By E. E. Perkins. $1 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
umphrys. $2.40 


PRACTICAL, FREATISE ON HEAT By Thomas Box. . 2d | 


HEAT A MODE OF MOTION. By John Tyndall. $-. 


THE. MANAGEMENT OF SMALL GAS WORKS. eg 
U. J. R. Humphreys. $1. 


mawvai, FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


| THEORY OF HEAT. . By J. Clerk-Maxwell. $1.50. 
GASFITTER'S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R.| 
Arnold. $2 


a OF GAS WORKS, by Walter Ralph Her- | | 
ring. 


DIGEST OF GAS CASES. $5. 
ee 4 SS ON REGENERATOR FURNACES 


PRACTICAL PHOTOMETRY: Cte ee Rents of the | santiakaseans OF COAL TAR AND AMMONIACAL 
Measurement of Light. _ Dibdin. 


By W. J. 


LIQUOR. By Geo. Lunge. New edition. $12.50. 


CHEMICAL TECHNOLOGY: Vol. “i "aca Appli-| A TREATISE ON THE COMPARATIVE COMM 
cations, $5. 


Vol. Il., Lighting, 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $8.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRACTICAL, HANDBOOK ON GAS ENGINES, by G. Lieck- 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
RPOSES. By E. A. Brayley Hodgetts. $2. 
COAL, SPONTANEOUS COMBUSTION OF. ideals 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $8.50. 
THE GAS WORKS OF LUNDON. By Oolburn. 60 cents. 


| 





VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 
$5. 


TREATISE ON MASONRY CONSTRUCTION. Baker. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50. 


| AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT : A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 
ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with Dae Application te 
Electric Lighting. By A. Palaz, 
Bn th OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson, $1.50. 


— TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40c 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. . 

PRACTICAL* MANAGEMENT OF DYNAMOS AND MO- . 
TORS= $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY wae ENGINEERS. $2.50. 


ELECTRICITY, I Sources and Applications. B 
Sohn T: Sprague, i MLEE $8 ve ¢ 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must 3e added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.O.D. 


All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


No 


American Gas Light Yourwal, May 10, 1897. 


NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS 0) 


DRWT GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
een facies formant METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


— Apparatus for the Chemical Testing of Gas and Gas Liqu 














CHARLES E. DICEEY. JAMES B. SMALLWOOD. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
~m— “Perfect” Gas Stoves —z- 




















METRIC METAL COMPANY, 
GAS METERS for NATURAL and ARTIFICIAL GAS 








Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 








“(ood Advice, if taken in Season,” 
will Save Much Vexation and Many Dollars. 


USE KEYSTONE METERS 


THIS SPRING.—— 
tz KEYSTONE METER GO., roversronp. ra. 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STOVES. i tiendeaanniasgecasiti 
512 West 22d St., N. ¥.} SUGGS “STANDARD” ARGAND BURNERS, j 179 1775- Clinton Stroct, Chicago, 
. r SUGG’S ILLUMINATING POWER METER, 810 Nor. » Second Street, St. Louis, 
Wet Meters with Lizar’s “Invariable Mcasuring” Drum. 222 Sutter Street, San Francisce- 


Arch & 22d Sts., Phila. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


=EoEn~— METERS REPAIRED 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


EBaestablished 1854. 














on 








511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 


MANUFACTURERS OF 


'Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 

















THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


MANUFACTURERS OF GAS METERS, 


Meter Repairing a Specialty. 
Third, Fourth, Congress and Larned Streets, - - - - DETROIT, MICH. 


We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The advertisermment of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1619 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N, Clinton Street, Chicago, 


Occupies thie page every alternate wee, 











For efficiency and low gas consumption. 


UNEQUALED “12sis Fa tonnes 


For close regulation of power. 











Ae. colt 


150 EDALS AND DIPLOMAS, 


fireet Foupled “OTTO” Gas Engine and jynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction:of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 
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The Practical Tests of a Quarter of a Century. have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts, Phila., Pa 
‘ NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 





